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Abstract 
The poor quality of Environmental Impact Statements (EISs), lack, or low implementation of the 
proposed mitigation measures and little or none monitoring of the implemented mitigation 
measures (if any is implemented) are the perceived barriers to the effectiveness of Environmental 
Impact Assessments (EIAs) in protecting the environment from project development activities.  
This thesis evaluates the effectiveness of EIAs in mitigating the environmental impacts of mining 
activities along the Great Dyke of Zimbabwe from a systems thinking perspective. The 
Mitigation Effectiveness Triangle (MET) which integrates the quality of EIS, mitigation 
implementation through project Environmental Management Plans (EMPs) and EIA follow-up in 
post EIA, as a system is the conceptual framework used in the study. Four specific research 
objectives are investigated: the quality of EISs in terms of impact identification and evaluation, 
and proposed mitigation measures; the extent to which the mitigation measures proposed in EISs 
are implemented by the project proponent; the EIA follow-up evidence on the effectiveness of 
implemented mitigation measures in protecting the environment from mining activities; and, the 
utility of the MET conceptual framework in enhancing the effectiveness of mitigation in EIA. 
A mixed methods research design was employed to collect and analyse the data. The research 
was in three phases. Phase I focused on the quality of EISs. Data from twenty-two mine EISs 
conducted between 2003 and 2010 were purposively sampled to provide information about the 
quality of EISs in terms environmental impact identification and proposed mitigation measures. 
The amended Lee and Colley (1992) EIS quality review package and Mitchell’s (1997) 
mitigation guidelines were used to gather and grade the quality of EISs in terms of the impacts 
and mitigation measures. Phase II focused on the practical implementation of mitigation 
measures proposed in the reviewed EISs. Two purposively selected case studies and their project 
EMPs, environmental managers, local communities surrounding them and field observations 
provided the required data. In phase III, the EIA follow-up evidence of environmental quality 
parameters after the implementation of mitigation measures was evaluated in order to assess the 
effectiveness of the implemented mitigation measures. The collected data was subjected to 
statistical analyses using STATA® version 11 (Stata-Corp, Texas, USA). 
The key finding of the thesis supports the MET conceptual framework. The framework is 
premised on systems thinking, that advocate for the integration, tieredness and interrelationship 
among EISs, EMPs and EIA follow-up evidence in order to enhance the effectiveness of 
mitigation in EIA. The quality of EISs in terms of impact identification and evaluation indicated 
that 15 (68 percent) out of the 22 reviewed EISs were graded as satisfactory; while 17 (77 
percent) were graded as satisfactory in terms of proposed mitigation measures. Based on the 
quality of EISs findings, the study concluded that the EISs had the potential to influence some of 
the decisions during project planning. The reviewed EISs were however also fraught with some 
deficiencies, suggesting that some of the decisions recommended in EISs could be rejected by 
decision-makers during planning.  
Regarding the implementation of mitigation measures proposed in EISs, the research findings 
showed that 63 (98 percent) out of the 64 impacts identified in the EISs were included in project 
EMPs by the project proponent. In addition, 46 (63 percent) of the 73 mitigation measures 
proposed in the two EISs were also included in project EMPs. Data from the environmental 
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managers at case study mines, field observations and the local communities living around the 
case study sites indicated that mitigation measures proposed in EISs were implemented.  
EIA follow-up evidence included water quality parameters (pH, nitrates, ammonia, arsenic, 
cadmium, lead, mercury, copper, and baron), air quality (fugitive dust, sulphur dioxide, and 
carbon dioxide), land, biodiversity, hazardous and solid waste, occupational safety and energy 
consumption. This evidence was confirmed by environmental managers and members of the local 
communities during questionnaire interviews. 
The authorized pollution limits, including the Standards Association of Zimbabwe (SAZ), the 
World Health Organization (WHO) maximum allowable limits were used as criteria for 
determining the effectiveness of the implemented mitigation measures. On that basis, some 
mitigation measures were found to be effective while others were not. The impact of mining on 
members of the local communities’ health and their limited involvement in monitoring of the 
implemented mitigation measures seemed to influence community perceptions on the 
effectiveness of the implemented mitigation measures. 
The study concludes by providing arguments in support of the MET conceptual framework as the 
first step towards holistically understanding the effectiveness of mitigation in EIA in practice. 
The study recommends the evaluation of mitigation effectiveness in EIA by not limiting to the 
quality of EISs alone, but also the implementation and monitoring of the mitigation measures in 
order to get a holistic picture of their effectiveness in practice. These findings suggest the need to 
strengthen the three components: quality of EIS, implementation and monitoring of mitigation in 
EISs.  
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CHAPTER 1  INTRODUCTION 
1.1  Background to the study 
This study focuses on the effectiveness of Environmental Impact Assessments (EIAs) in 
mitigating the environmental impacts of mining activities along the mineral rich Great Dyke of 
Zimbabwe. The question of whether mitigation measures proposed in the Environmental Impact 
Statements (EISs) are of good quality, are  implemented and monitored in order to effectively 
protect the environment from mining-related activities is undeniably a daunting sustainable 
development1 issue that environmental practitioners2 face today (Ravengai et al. 2005a; Meck, 
2013). Notwithstanding the importance of mitigation in EIA, mining activities continue to be 
implicated in environmentally damaging activities at rates previously un-encountered despite 
such projects being subjected to EIAs, pressing EIA practitioners to question the effectiveness of 
the proposed mitigation measures to protect the environment from such activities (Drayson and 
Thompson, 2013). In context, the answers to this question depend on whose interpretation(s) of 
effectiveness underpins the analysis of answers to questions such as this. This is another 
contentious issue in EIA effectiveness research (Cashmore et al., 2008). 
Mitigation measures proposed in EIS are considered the heart of EIA (Wood, 2003). Their 
function is to inform and influence decision-making and ultimately contribute to sustainable 
development (Glasson et al., 2005). Internationally, the EIS is acknowledged as the only source 
of information from EIA studies that is published, and used by decision-makers to protect the 
environment from development activities (Androulidakis and Karakassis 2006; Pinho et al., 
2007; Peterson, 2009).  
In Zimbabwe, the Environmental Management Act (Chapter 20:27) enforces the formulation of 
mitigation measures in EISs, their implementation and monitoring in order to protect the 
                                                 
1 Sustainable development has been defined by the UN World Commission on Environment and Development 
(1987) as “development which meets the needs of the present generation without compromising the ability of future 
generations to meet their own needs” (Glasson et al, 2005: 9). 
2 In this thesis an EIA practitioner is “… someone who co-ordinates, manages and integrates the various components 
of environmental assessment throughout the planning process” (EAPSA, 2002: 6). 
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environment from project development activities by project proponents (Government of 
Zimbabwe, 2003). On that basis, some authors (Lee et al., 1999; Sandham et al., 2008; Badr et 
al., 2011) argue that, since the EIS is the basis on which decisions to protect the environment are 
made, its quality is critical for the effectiveness of EIA. The reason is that, a good quality EIS 
presumably triggers quality decisions during project implementation.  
In previous studies, when evaluating EIA effectiveness, focus has been limited mostly to one 
component3 , the quality of EIS. The situation in practice however shows that sustainable 
development is far from being achieved by focusing on the quality of EIS alone (Drayson and 
Thompson, 2013). Various researchers have identified challenges concerning the translation of 
information contained in EIS into action by project proponents 4(during the project 
implementation phase). Along the Great Dyke in Zimbabwe, there is dearth of information about 
the implementation of mitigation measures proposed during EIAs for mining projects. For 
instance, Chakupa (2011) argues that there is no discussion of information contained in the EISs 
in project Environmental Management Plans (EMPs). Chakupa’s (2011) study showed that the 
execution of environmental requirements for mining projects is dependent on the knowledge, 
resources and economy of the project proponent. Elsewhere, the works of Tinker et al. (2005) 
suggest that as much as 50 percent of the mitigation measures proposed in the EIS are not 
translated into project EMPs. Slotterback (2008) raises the same issue, arguing that there is little 
attention given to what happens after the EIA is completed and that the implementation of 
mitigation measures is independent of the EIS. Arts et al. (2001) also identified substantial 
differences between the project plans and EIS contents.  
It is also argued in literature that the success of the implemented mitigation measures, if any is 
implemented, relies on EIA follow-ups (Ahammed and Nixon, 2005; Tennoy, 2008). EIA 
follow-ups play a critical role in answering the question about whether the mitigation measures 
                                                 
3 In this study, the components of mitigation effectiveness in EIA include the EIS, project EMPs and EIA follow-
ups.  
4 Project proponent in this study refers to the owner of the company or organization initiating the project. 
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proposed in EIS were implemented or not; and if implemented, whether they were effective in 
achieving their goals of influencing decision making and achieving sustainable development 
(Noble and Storey, 2005). In developing countries like Zimbabwe, the lack of EIA follow-up is 
argued to be the weakest point in many EIA effectiveness studies, resulting in questions being 
raised as to whether EIA effectiveness is being correctly interpreted (Ahammed and Nixon, 
2005). There is little evidence about EIA follow-ups after the implementation of any EIAs along 
the Great Dyke of Zimbabwe.  
The Great Dyke belt in Zimbabwe is a strategic mineral resource base, spanning a total length of 
550kms and a maximum width of 11kms (Makore and Zano, 2012). It contains mineral 
resources, ranging from the Platinum Group Metals (PGMs), gold, nickel, copper and chrome 
among others that are exploited by large-scale and small-scale mines (Makore and Zano, 2012). 
The mining activities entail significant environmental impacts including soil erosion, air 
pollution, cyanide and mercury pollution, degraded water quality and quantity and deterioration 
of ecosystems (Ravengai, 2005a; Chakupa, 2011; Makore and Zano, 2012).  
The argument in this thesis is that, triangulating the quality of EIS, the implementation of 
mitigation measures proposed in EISs through EMPs and EIA follow-up evidence after the 
implementation of mitigation, is a holistic way of enhancing the effectiveness of mitigation in 
EIA in practice. A conceptual framework referred to as the Mitigation Effectiveness Triangle 
(MET) is therefore proposed. The framework is premised on systems thinking, and advocates for 
the integration and tieredness of the EISs, project EMPs and EIA follow-up evidence in order to 
enhance the effectiveness of mitigation in EIA.  
Against the above background, this research evaluated the effectiveness of EIAs in mitigating the 
impacts of mining activities along the Great Dyke of Zimbabwe from a systems thinking 
perspective. The approach adopted in the study is embedded in the idea that understanding EIA 
effectiveness needs to take into account the whole EIA system rather than looking at individual 
components in isolation (Netherlands Commission for Environmental Assessment NCEA, 2014).  
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1.2 Statement of the problem  
An important measure of the effectiveness of EIAs in practice is the extent to which the 
mitigation measures proposed in EISs prevent adverse environmental impacts from happening 
and/or to keep those that occur due to project development activities within acceptable limits, 
thus ensuring sustainable development (Saddler, 1996; Glasson et al., 2005; Slotterback, 2008). 
However, in Zimbabwe’s mining sector, very little seems to be known about the effectiveness of 
EIAs in protecting the environment from project development activities.  
Along the Great Dyke of Zimbabwe, many mining activities impact negatively on the 
environment despite such projects being subjected to EIA studies as required by the 
Environmental Management Act (Chapter 20:27) (Ravengai et al., 2005a; Meck et al., 2006). 
What is not fully understood is the quality of EISs in terms of impact identification and 
evaluation, and proposed mitigation measures; the extent to which the mitigation measures 
proposed in EISs are implemented by project proponents, and the EIA follow-up evidence 
verifying the effectiveness (or lack) of such mitigation measures in protecting the environment. 
Neither are the challenges faced by project proponents in mitigating the impacts of mining on the 
environment known. If this trend continues, the environment risks undergoing further 
degradation to unsustainable levels (Meck et al., 2006). A study of this nature can therefore shed 
some light on the barriers to the effectiveness of EIAs and these can be addressed in order to 
achieve sustainable development in the mining industry. 
1.3 Research questions 
Based on the foregone, two critical research questions to be addressed in this study are:  
(i)  To what extent are mitigation measures suggested in Environmental Impact Statements 
(EISs) from selected mining projects along the Great Dyke of Zimbabwe included in 
Environmental Management Plans (EMPs)? 
(ii)  How effective are mitigation measures proposed in EISs in addressing the adverse 
environmental impacts of mining development activities from selected projects along the 
Great Dyke of Zimbabwe? 
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1.4 Aim  
Emanating from the above research questions, the aim of this study was to evaluate the 
effectiveness of EIAs in mitigating the impacts of mining activities along the Great Dyke of 
Zimbabwe.  
1.4.1 Objectives  
To attain the above aim the study came up with four specific objectives, namely:  
(i) To assess the quality of Environmental Impact Statements (EISs) from selected mining 
projects along the Great Dyke of Zimbabwe in terms of impact identification and 
proposed mitigation measures. 
(ii) To determine the extent to which mitigation measures suggested in Environmental 
Impact Statements (EISs) from selected mining projects along the Great Dyke of 
Zimbabwe are implemented by project proponents as reflected by project EMPs. 
(iii) To assess the effectiveness of implemented mitigation measures in addressing the adverse 
environmental impacts of mining development activities from selected mining projects 
along the Great Dyke of Zimbabwe. 
(iv) To suggest an effective mitigation conceptual framework for protecting the environment 
from mining development activities based on research findings.  
1.5 Delimitation of the study 
The research was confined to specific boundaries in terms of geographic area, object of inquiry 
and time period. These delimitations are briefly discussed in this section. 
The units of analysis were mines operating along the Great Dyke of Zimbabwe with EIAs carried 
out on them between 2003 and 2010. It was deemed inappropriate to select projects with EIAs 
before 2003 as EIAs were not legally mandatory by then, and later than 2010, as this would not 
reveal much about the effectiveness of those implemented mitigation measures at the time of the 
study.  
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To evaluate the effectiveness of mitigation in EIA, the study focused on three components: the 
quality of EISs, project EMPs and EIA follow-up evidence. These three components are referred 
to in this thesis as the components of the mitigation effectiveness in EIA. The three components 
were triangulated as one system in order to examine their linkages, relationships and 
interdependence in influencing the effectiveness of EIAs in protecting the environment from 
mining activities from a project proponent perspective.  
The sources of data were: 
 selected mine EISs for mines along the Great Dyke in Zimbabwe; 
 selected projects EMPs from selected case study mines;  
 EIA follow-up evidence in the form of environmental monitoring records and reports at 
selected case study mines; 
 environmental managers at selected case study mines;  
 selected members of the local communities living around selected case study mines; and 
 fieldwork evidence at selected case study mines. 
Before investigating the issues raised in the research objectives, the researcher received ethical 
clearance from the University of South Africa’s ethics clearance committee (Appendix V), the 
Government of Zimbabwe departments responsible for the environment (Appendix VI) and 
mining (Appendix VII) and EIA consultants and project proponents who gave consent to have 
the study at their mining sites (Appendix VIII). Informed consent of the respondents was also 
obtained by the researcher before data was collected. If respondents were willing to participate, 
they were provided with consent forms (Appendix IX) to complete. 
1.6 Significance of the study  
This study was motivated on three fronts. First, it is important to know the extent to which EIAs 
are performing in terms of mitigating the impacts of development activities, specifically mining, 
on the environment. This is critically important in Zimbabwe, because of the increase in mining 
activities in recent years. The results produced by the study should contribute to the debate on 
the effectiveness of EIAs to sustainable development.  
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The second motive lies in the desire to bridge the gap in the relevant literature between theory 
and practice. As mentioned earlier, mitigation effectiveness has been viewed from distinct 
component-specific aspects of EIA (Sanchez and Hacking, 2002; Sanchez and Gallardo, 2005; 
Tinker et al., 2005). This seems to suggest that the persistent failure of individual and disjointed 
approaches to deliver environmentally sustainable development could be the way through which 
effectiveness is conceptualized in EIA. Hence, the major contribution of this study is the 
suggestion of a conceptual framework that integrates the EIS, the implementation of mitigation 
and EIA follow-up evidence in a triangulated relationship in order to determine the overall 
effectiveness of mitigation in EIA.  
Lastly, in Zimbabwe there are widespread public misconceptions regarding whether EIAs are 
working and serving the purposes for which they are established to fulfil, as reported in the 
literature or it is just a money generating exercise for EIA consultants and government 
environmental regulating agents. For instance, there is a general perception among the public 
that stakeholder participation plays no essential role in the formulation and implementation of 
decisions by mining companies during mining operations. The general public view is that broad 
stakeholder participation is only meant to avert conflict and foster cooperation in the exploitation 
of their resources. The magnitude of this concern shows that there is a problem that needs to be 
addressed. In the context of mitigation measures proposed in the EISs, there is need to establish 
whether they are of good quality to influence decision making, and are actually being 
implemented in order to achieve their intended goals, and there is EIA follow-up evidence to 
confirm the effectiveness of the implemented mitigation measures (if at all any is implemented). 
Research in this area offers the possibility of addressing the mentioned concerns. 
1.7 Approach and methods of the study  
The study used the mixed methods research design. The mixed methods research design employs 
both quantitative and qualitative data (Driscoll et al., 2007). In this study, a flexible but iterative 
data collection strategy consisting of the collection and analysis of qualitative and quantitative 
data was used to gather and analyse data in three phases.  
During the first phase, the quality of 22 EISs sampled from consenting EIA consultants and 
project proponents were reviewed in terms of impact identification and proposed mitigation 
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measures. The quality of EISs were analysed qualitatively using the amended Lee and Colley 
(1992) EIS quality review package and Mitchell’s (1997) mitigation hierarchy guidelines.  
In the second phase of the research, two EISs from the 22 reviewed, were purposively selected 
and their mines used as case studies to assess the implementation of mitigation measures 
proposed in EISs. Quantitative and qualitative data in the form of implemented mitigation 
measures through project EMPs, views of environmental managers and members of the local 
communities and observations at selected case study mines were collected and analysed.  
In the third phase, a mixture of quantitative and qualitative data from the two selected case study 
mines in the form of environment monitoring reports, comments by environmental managers and 
members of local communities and field observations were collected and analysed to assess 
evidence of EIA follow-up and effectiveness of implemented mitigation measures.  
The collected data were entered into Microsoft Access® 2007 database (Microsoft Corporation, 
Redmond, USA), The data were then exported to Microsoft Excel® 2007 (Microsoft 
Corporation, Redmond, USA) for data cleaning and conversion of non-binary data. The data 
were then exported to STATA® version 11 (StataCorp, Texas, USA) for analysis.  
1.8 Structure of the thesis    
The thesis is divided into six chapters as shown in Figure 1.1. Chapter 1 has provided the 
introduction to, and background for the study and directions of the research. As a prelude to the 
study, the research questions and study objectives were outlined. The research design and 
methodology employed were also described. 
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Figure 1.1 Structure of the thesis 
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Chapter 2 links the study to the existing literature. It comprises a review of the impacts of mining 
on the environment, the EIA concept and its application in Zimbabwe, conceptualization of 
mitigation in EIA and its effectiveness. The theoretical background of the study and the proposed 
theoretical framework that guided the study are provided.  
In Chapter 3 the methodology followed in the study and the processes involved in collecting and 
analysing the data are presented. The chapter focuses on the mixed methods research design that 
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uses both quantitative, qualitative and case study research designs. Different approaches and 
methods of the study are introduced. 
Chapter 4 presents the findings and discussion of the first objective of the study, the quality of 
EISs in terms of impact identification and evaluation, and proposed mitigation measures. In this 
chapter the EIS samples used in the study, the characteristics of the impacts and proposed 
mitigation measures in them are discussed. The quality of EISs and types of mitigation measures 
are described in them are presented. The chapter ends with a summary of the findings. 
Chapter 5, the second chapter on findings, details the results and discussions of the 
implementation and monitoring of mitigation at the case study mines. These are presented in 
relation to second and third research objectives of this study. The utility of the Mitigation 
Effectiveness Triangle conceptual framework, based on the study findings is also presented and 
discussed.  
The last chapter of this study, Chapter 6, presents the summary, conclusion and 
recommendations of the study. The chapter further makes further recommendations for future 
research. 
1.9  Chapter summary 
In this chapter, the main barrier to the effectiveness of EIAs was presented. To provide a greater 
understanding of the research problem investigated in this study, the next chapter presents an 
overview of the previous relevant studies regarding the effectiveness of EIAs and previous 
conceptual frameworks used to address the research questions raised in the study.  
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CHAPTER 2  LITERATURE REVIEW 
2.1 Introduction  
This chapter contextualises the study within the current trends in EIA effectiveness research with 
particular emphasis on mitigation. The review presents what other authors have written with 
respect to the research topic and the strategies for addressing the issues under investigation.  
Five thematic categories of the relevant literature are discussed in this chapter: the impact of 
mining on the environment, the EIA process in general and its application in Zimbabwe in 
particular; mitigation, its effectiveness and current gaps in its evaluation; systems thinking and 
the proposed Mitigation Effectiveness Triangle conceptual framework. These thematic topics 
were chosen with an interest towards answering the research questions raised in this study.  
2.2  The impact of mining on the Zimbabwean environment  
In order to understand the environmental problems attributed to mining activities along the Great 
Dyke of Zimbabwe and the subsequent solutions that this research could be situated in, this 
chapter first examined the impact of mining on the environment. The review resulted in a better 
understanding of the existing body of knowledge associated with mining related environmental 
problems. Thus, this section presents what other authors have written regarding the subject. The 
different types of chemical and physical impacts associated with diverse mining activities are 
described to provide an overview of the specific impacts associated with different types of 
mining. 
Bell and Donelly (2005: 547) define mining as “the removal of minerals, in solid, liquid or 
gaseous form, from the earth’s crust for use in the service of society”. Aryee et al. (2003) 
classify mining into two broad categories, small-scale and large-scale mining according to the 
scale or size of mining operation. Mining may also be categorised by the method used to extract 
the mineral based on the location of the mineral on the ground (Encarta, 2005; Altun et al., 
2010). According to Encarta (2005), materials may be mined from surface, open pits, quarries or 
underground mines entered through shafts and tunnels. Underground mining focuses on 
extraction of ores using different types of openings and techniques (Altun et al., 2010). Surface 
mining on the other hand, requires that all material on the surface be removed either as ore or 
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waste physically degrading the landscape. Other categories of mining include soft and hard rock 
mining; naturally supported and artificially supported mining; vein or narrow reef and massive 
mining. In view of the several categories of mining offered in literature, this study focused on 
small and large scale mining for clarity purpose.   
According to Aryee et al. (2003), small-scale mining includes the exploitation of mineral 
deposits using fairly rudimentary implements and chemicals at low levels of production with 
minimal capital investment. Hilson (2002) in concurring with this view, identifies small, medium 
and informal operators as the main users of the rudimentary methods of extracting and 
processing minerals. Aryee et al. (2003) and Hilson (2002) definitions express key concerns 
about the impact of small-scale mining on the environment.  
  The wasteful use of chemicals such as mercury and cyanide presents its own challenges to the 
environment and human health. According to Hilson (2002) the principal environmental 
problems caused by small-scale mining activities are mercury pollution from gold processing and 
land degradation. The presence of small-scale mining is associated with challenges such as poor 
environmental, health and safety practices, the spread of communicable diseases as well as 
security risks to neighbouring communities and operations (Mallo, 2012). 
Sengupta (1993) and Bell and Donelly (2005) have examined the environmental impacts of 
small-scale mining from the introductory and overview perspectives, analysing the key issues 
associated with mining. The two authors concur that small-scale mining poses several 
environmental challenges, including, water, air and noise pollution, landscape and visual 
degradation, destruction of agricultural and forest lands, land subsidence and vibrations from 
blasting. Along the Great Dyke of Zimbabwe, alluvial gold mining has been carried out by small 
scale miners with adverse impacts on the environment (Ashton et al., 2001). According to 
Ashton et al. (2001) much of the mining has been carried out mainly by small-scale operators 
using picks, shovels and panning dishes and sometimes sluice boxes. The practice has resulted in 
physical environmental damage to rivers with consequent siltation of rivers, weirs and dams 
downstream. Some artisanal miners use mercury to recover gold resulting in contamination of 
river systems thereby posing danger of poisoning plant and animal life dependent on these river 
systems for survival have been reported in literature (Phiri, 2011). Small-scale mining of chrome 
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also takes place along the length of the Great Dyke in Zimbabwe, especially in the Mutorashanga 
and Lalapansi areas resulting in the stripping off of large quantities of soil, leading to enhanced 
erosion and increased sedimentation of nearby watercourses (Chakupa, 2011; Phiri, 2011). 
The large-scale mining industry is often associated with positive economic growth and 
development (Yaro, 2010) albeit at the expense of the environment. In countries endowed with 
extensive mineral resources, the mining sector is often argued to provide the leverage for such 
countries to achieve industrialisation and development objectives (Jourdan, 2012). The African 
continent, in particular has been cited in the literature as the world’s largest resource of minerals 
such as the platinum group metals (PGMs), aluminium, chromium, gold, manganese, cobalt and 
vanadium and large resources of several other minerals (Jourdan, 2012; Makore and Zano, 
2012). However, a closer examination of the large-scale mining activities shows that, although 
the mining industry has contributed to the economic growth and development in Africa in 
general, and Zimbabwe in particular, it has also resulted in negative impacts on the environment 
and human health (Lupankwa et al., 2004; Meck et al., 2006). In Zimbabwe large-scale mining is 
undertaken by multinational corporations and focuses on large sites, using huge bulldozers and 
excavators to extract the minerals (Bell and Donelly, 2005). Some of the large-scale mines with 
operations in other African states operating within the Great Dyke include Unki Platinum Mine, 
Zimbabwe Platinum Mines (Zimplats), Mimosa Mine, Zimbabwe Mining and Steel Company 
(ZIMASCO) and Falcon Gold among others (Makore and Zano, 2012). These large-scale mines 
use large volumes of hazardous chemicals that are often discharged into the environment (Yaro, 
2010).  
The perceived causes of environmental degradation from large-scale mines are the extensive 
deforestation and land degradations, extensive spatial hazardous chemical spillages and 
excavations. Mallo (2012) further reveals that farmers living near large-scale mines often lose 
their crops and the fertility of the land to mining activities. An investigation of the impact of 
large-scale mining companies, especially those operating in Africa, reveals that whilst the 
general picture painted is that of contributing to economic growth, the environment has suffered 
in silence. Ghana is one example, with large-scale mining industries for gold, diamonds, bauxite 
and manganese (Iyer, 2004; Hilson et al., 2007). According to Iyer (2004), environmental 
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impacts of large-scale mines in Ghana include water and atmospheric pollution, vegetation loss, 
visual effects and human health impacts. In the artisanal and small-scale gold mining sector in 
Ghana, Hilson et al. (2007) identified mercury pollution of water and soil resources as major 
environmental issues. The unmonitored releases of mercury and cyanide used in the gold-
amalgamation process into water bodies have been well documented in literature (Hilson et al., 
2007).  
The large-scale mining sector in Zimbabwe has been viewed as one of the major cogs of the 
country’s economic growth (Makore and Zano, 2012). With more than 10, 000 mines and sixty-
seven minerals mined in Zimbabwe to date (Meck, 2013), the sector represents a critical 
component in the country’s economic development. According to Makore and Zano (2012), as of 
2012, mining was contributing 13% to the country’s Gross Domestic Product (GDP). Due to the 
collapse of the other sectors of the economy such as agriculture and the manufacturing industry 
in recent years, mineral exploitation has been carried out extensively especially along the mineral 
rich Great Dyke (Makore and Zano, 2012). The Great Dyke contains significant mineral 
resources, including the Platinum Group Metals (PGMs), regarded as the second largest reserves 
in the world after those in South Africa, which are exploited by some of the biggest mining 
companies with operations in other African states (Makore and Zano, 2012).  
Lupankwa et al. (2004) established that most of the surface water and ground water sources in 
the Mazowe Valley in Zimbabwe were contaminated by acid mine drainage resulting from the 
erosion of mine dumps, artisanal and small-scale gold mining operations in the area. Analyses of 
surface and ground water samples indicated that acidic effluent with high concentration of iron, 
sulphate and nickel were emanating from mining related activities. These results are 
corroborated by those of Meck et al. (2006) who assessed the potential impacts of tailings dumps 
on the environment across the Great Dyke in Zimbabwe and produced results which showed that 
the concentration of acid mine drainage in downstream waters compared to upstream waters was 
increasing. Gold panning in particular, along Zimbabwe’s rivers involves the mixing of mercury 
with finely crushed ore and water in small dishes, which are then shaken so as to allow both 
mercury and gold to settle to the bottom (Maponga and Ngorima, 2003). Mercury contamination 
associated with small scale gold mining and processing represents a major environmental and 
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human health concern in many parts of the world (van Straaten, 2000). Many scientific data on 
the effects of using mercury to process gold have been published. Ravengai et al. (2005a) 
equally concluded that erosion of abandoned mine dumps and tailings was polluting the Mupfure 
River and its tributaries along the Great Dyke. 
A summary of the types of environmental impacts caused by mining indicate that the impacts 
can be grouped into three categories not exclusive of one another. The impact categories 
according to Meck (2013) include land, air and water. Air pollution occurs mainly due to the 
blasting, fugitive dust emissions and gases including methane, sulphur dioxide, oxides of 
nitrogen and carbon monoxide (Singh, 2007). Significantly, high levels of sulphur dioxide have 
been reported in areas surrounding platinum smelting (Ololade, 2012). Osim et al. (1999) 
investigated the lung function, blood gas and acid-base status of some small-scale miners 
chronically exposed to chrome ore dust along the Great Dyke in Zimbabwe and found ventilatory 
defects among workers due to exposure to chrome ore dust in the environment.  
Blasting, according to Sengupta (1993) and Iyer (2004) is the major source of noise and air 
pollution and can be a threat to human health for those who live near the blasting site. According 
to Sungupta (1993) the magnitude of the problem varies with the depth and type of overburden 
being blasted, the amount of explosives being detonated at a given time, the population density 
in the vicinity and the time of the day during which blasting takes place.  
Mining activities are also known to significantly impact surface and ground water reservoirs in 
significant ways (Milgrom, 2008). Processing of ore, conveyance of tailings and storage of 
tailings as well as waste rock are known to introduce chemicals which are capable of 
contaminating the ground water reservoirs (Milgrom, 2008). Mining and its associated activities 
do not only use a lot of water but, also affect the hydrological regime of the district and often 
affect the water quality (Singh, 2007). Pollution of water systems, soil erosion, sediment deposits 
in river systems, loss of timber systems and other forest covers and acidification due to chemical 
waste are among the environmental impacts of mining.  
Removal of flora and fauna and failure to rehabilitate degraded lands can lead to soil erosion 
(Milgrom, 2008). Soil is the fundamental material for food production and the loss of its fertile 
top layer, which contains nutrients meant for plant survival, results in poor agricultural 
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productivity. This results in farmers resorting to use of various forms of soil amendments. The 
most severe effects in terms of overall health burden of air pollution are associated with the long-
term exposure to particulate matter. A significant reduction in life expectancy of the average 
population by a year or more has been estimated if present levels of pollution continue (Milgrom, 
2008). 
The socio-economic issues associated with mining present their own significant unresolved 
challenges along the Great Dyke of Zimbabwe. Several authors (Ashton et al., 2001; Phiri, 2011, 
Makore and Zano, 2012) have commented on the potentially-adverse impacts of mining along 
the Great Dyke, including the displacement of local people from their ancestral lands with 
insufficient compensation, marginalization, and oppression of people belonging to lower 
economic classes. According to Makore and Zano (2012), while mining along the Great Dyke 
has produced both negative and positive impacts on the local communities, it is the negative ones 
that have created lasting impressions. While large scale-mines have contributed taxes, exports, 
jobs and corporate social responsibility projects among other contributions they also left a 
negative footprint through community rights violations and environmental degradation. In some 
cases, communities have remained marginalized from minerals in their communities. In other 
cases along the Great Dyke, the presence of derelict land after mining operations, and its 
considerable effects over a wide area have been cited (Ashton et al., 2001; Ravengai et al., 
2005a).  
Clark (1995) perhaps summarised the impact of mining on local communities in general, arguing 
that the expansion and long-term mining may result in renewed conflicts between the mine 
authority and the local people, particularly the younger generation or those who may not have 
benefited from earlier remunerations when the mine started its operations. The negative impacts 
of mining such as mining-degraded lands, community displacement, potential health and safety 
issues, accidents and fires, incidents of air, water, fugitive dust and noise pollution have been 
recorded and reported at various times and places (Sengupta, 1993; Bell and Donelly, 2005).  
Based on the above discussions regarding the impact of mining on the environment, many EIA 
practitioners have argued that several of the mining enterprises either do not have good quality 
EISs or have them prepared but do not implement and monitor the mitigation measures proposed 
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in the EISs if such EISs are deemed to be of good quality to address the identified mining 
impacts. The perceived basis of this argument is that, EIA is an ex-ante decision analysis 
instrument that produces information about potential environmental impacts and the main 
instrument used for mitigating the indentified negative effects. 
2.3 Environmental Impact Assessment process 
The International Association for Impact Assessment (IAIA, 2009:9) defines EIA as “a process 
of identifying, predicting, evaluating and mitigating the biophysical, social, and other relevant 
effects of development proposals prior to major decisions being taken and commitments made.” 
Ortolano and Shepherd (1995) contend that in this regard, EIA is a planning tool that is used to 
assist the decision-making process. It has also been argued in the literature that the contents of 
EIA try to ensure that potential problems are foreseen and mitigated at an early stage of the 
project planning and design (Rhodes, 2012). A general conception of EIA in literature is as a 
decision support tool that informs interested parties about the likely environmental impacts of a 
planned activity. 
From its inception, EIA was designed as an aid to decision-making (Glasson et al., 2005). It was 
introduced first in the USA in 1969 through the National Environmental Policy Act (NEPA), in 
response to environmental concerns arising from the adverse impacts of project development 
activities on the environment (Weston, 2004). Through mitigation measures proposed in EIA, 
environmentally harmful project development impacts are avoided, minimised, or compensated 
as much as possible. Thus, in Glasson et al.’s (2005) view, mitigation measures in EIA are at the 
centre of sustainable development.  
The commonly agreed position among EIA researchers is that, when properly carried out, EIA 
can minimize environmental degradation by identifying problems before they occur and suggest 
the strategies required to protect the environment from undue harm. In the long term, the 
ultimate purpose of EIA is to help to achieve sustainable development (Glasson et al., 1999). 
The general perception in the relevant literature is that, within EIA, social and environmental 
issues are interrelated with social issues treated equally with environmental issues (Stolp, 2006). 
This goes with legal frameworks of EIA which also include social impacts and specify precisely 
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what social impacts are. For example, under the National Environmental Policy Act of 1969, 
project proponents were expected to assess the impacts of planned interventions on the physical, 
cultural and human environments (Stolp, 2006).  
The EIA process includes several steps such as screening, consideration of alternatives, scoping, 
baseline studies, and identification of impact, prediction and evaluation of impact, mitigation, 
communication and public participation (Glasson et al., 2005). The process is internationally 
recognised as one of the key mechanisms by which sustainable development maybe achieved 
(Rhodes, 2012). The Brundtland Commissions report highlights the importance of EIAs and 
sustainable development (Glasson et al., 1999). EIA is now practiced in more than 100 countries 
globally (Wood, 2003). 
A key point in the EIA process is the preparation of the EIS. The EIA findings are presented in 
the EIS and provide the decision making authority with information on the proposed project, the 
likely impacts and measures that must be taken to mitigate the adverse impacts. The quality of 
EIS is therefore, often viewed as one indicator of the effectiveness of EIA (Morrison-Saunders et 
al., 2001). 
2.4 The EIA system in Zimbabwe 
EIA was introduced in Zimbabwe in response to the increasing impacts of development activities 
on the environment (Chimbete and Chizororo, 2002). The Government of Zimbabwe (GOZ, 
2003) enacted the Environmental Management Act (Chapter 20:27) as a demonstration of its 
commitment to sustainable development. Prior to the enactment of the Environmental 
Management Act (Chapter 20:27), environmental management was limited to the technocratic 
command and control approaches to environmental management, where the state played a key 
role in making decisions and implementing them through different arms such as ministries and 
departments (Walmsley and Patel, 2011).  
Efforts to incorporate the EIA principles in project development in Zimbabwe date back to the 
1970s when EIA was introduced informally as a planning tool (Chimbete and Chizororo, 2002). 
The first EIA was conducted in 1976 for the Darwendale Dam near Harare (Chimbete and 
Chizororo, 2002). Although the report produced was general and cursory in nature, it formerly 
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introduced the principle of sustainable development in project planning (Chimbete and 
Chizororo, 2002). Two other EIAs were subsequently commissioned in the late 1970s and 1980s 
through the then state’s department of Natural Resources Board (NRB) and focused on dams 
along the Zambezi, the Mupata and Batoka Gorges Hydroelectric projects (Chimbete and 
Chizororo, 2002).  
In July 1994, the Government of Zimbabwe through the Ministry of Environment and Tourism 
produced an EIA policy document which was revised in August 1997 together with the Ministry 
of Mines (Chimbete and Chizororo, 2002). The EIA policy was however used on an ad-hoc and 
voluntary basis (Chinamora, 1995). Thus, in the absence of a statutory compulsion to carry out 
EIAs the policy provisions remained largely of theoretical significance (Chinamora, 1995). As 
Chinamora (1995) argued, it was therefore imperative that EIA was built on legislation. 
EIA became a legal requirement procedure in Zimbabwe in 2003 through the Environmental 
Management Act (Chapter 20:27) (GOZ, 2003). The Act requires that an EIA process be carried 
out for all development projects listed in its schedule which are likely to have a negative impact 
on the environment. Notably, mining activities are included in this list. No project is allowed to 
commence implementation without first passing through the EIA process and obtaining 
authorization from the Environmental Management Agency (EMA) according to (Part XI 97(1)) 
of the Act.  
Project proponents are expected to undertake EIA and submit the EIS to EMA. During the 
project implementation, the project proponent is obliged to fulfil the terms and conditions of the 
EIA authorization license given to them as stipulated in Part XI 97(1c) of the Act by EMA 
(GOZ, 2003). The law also allows for the imposition of a fine on any project owner who 
commences implementation of a project without obtaining authorization from EMA or those who 
make false presentations in the EIS (Part XI 97(2)). 
Figure 2.1 (page 21) shows the EIA process that must be followed by the project proponent in 
Zimbabwe. The project proponent initially submits a prospectus to EMA (Part XI 98, 1) which 
issues a directive on whether an EIA is required or not. The prospectus contains details of the 
 20 
 
likely environmental impacts of the project and measures to be taken to mitigate them (Walmsley 
and Patel, 2011). 
Walmsley and Patel (2011) citing the Act, noted that the EIS is expected to contain the following 
information: 
 A detailed description of the proposed project and the activities that will be undertaken 
during its implementation; 
 Reasons for the selection of the proposed site of the project; 
 A detailed description of the direct, indirect, cumulative, short and long-term impacts that the 
project will have on the various sections of the environment; 
 Specification of the measures proposed for eliminating, reducing or mitigating the anticipated 
adverse effects of the project; 
 Identification and description of methods for monitoring and managing the adverse 
environmental effects; 
 An indication of whether the environment of any other country is likely to be affected by the 
project and the measures that will be taken to minimise any damage to that environment; 
 How the developer plans to integrate biological diversity into the project (where applicable); 
and 
 A concise description of the methodology used by the developer when compiling the EIA 
report. 
The EIA guidelines of 1997 are based on the following principles: 
 the EIA must enhance and not inhibit development, by contributing to environmental 
sustainability; 
 the EIA is a means for project planning, and not just evaluation; 
 identifying means for managing project impacts is an essential component of the EIA policy; 
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 the EIA policy depends on the normal regulatory functions of permitting authorities to 
implement EIA results; 
 the EIA policy involves the participation of all government agencies with a mandated interest 
in the benefits and costs of a project; 
 the EIA policy pays particular attention to the distribution of project costs and benefits; and 
 public consultation is an essential part of the EIA policy. 
The formulation and implementation of mitigation measures proposed in EIS is acknowledged as 
a significant component of the EIA in Zimbabwe’s EIA regulations. Part XI (99) (d) of the 
Environmental Management Act (Chapter 20:27) states that the EIS must:  
‘Specify the measures proposed for eliminating, reducing or mitigating any anticipated 
adverse effects the project may have on the environment, identifying ways of monitoring 
and managing the environmental effects of the project;’ 
Part XI (107 (1)) as a follow-up to the above section also directs that: 
‘Every developer shall take all reasonable measures to prevent or, if prevention is not 
practicable, to mitigate any undesirable effect on the environment that may arise from the 
implementation of his project’. 
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Figure 2.1 The EIA process in Zimbabwe 
 
Source: Chimbete and Chizororo (2002:23) 
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The presumed understanding of the legislation mandating mitigation in EIA is the assumption 
that when the mitigation measures are implemented, they would lead to effective environmental 
protection (Tinker et al., 2005). This concern was the motive of this study. Mitigation measures 
presented in the EIS are generally viewed by researchers and practitioners as the means of 
alleviating the adverse impacts of mining on the environment and of achieving sustainable 
development (ELAW, 2010). A key condition under which the EIA license is issued to the 
project proponent is that the proponent proceeds with activities, but implementing the mitigation 
measures recommended in the EIS (Wood, 2003; Tinker et al., 2005). One of the critical 
questions this study sought to answer was the question: “How effective are the mitigation 
measures proposed in EISs in addressing the adverse environmental impacts of mining 
development activities and how can it be enhanced?”  
2.5 Mitigation in EIA  
Mitigation is argued to be the heart and foundation of EIA (Wood, 2003; Tinker et al., 2005). 
The thrust of this argument is that, on application, significant adverse impacts identified through 
the EIA are avoided, minimized, remediated or compensated (Marshall, 2001).  
Several authors (e.g. Marshall, 2001; Tinker et al., 2005; Wende et al., 2005) of different 
backgrounds agree that mitigation refers to any process, action, schedule or control taken in 
hierarchical order of avoid, reduce, repair, compensate for adverse impacts of project 
development activities, and lastly enhance the environment.  
Opinions differ, however, on the number of actions that constitute mitigation as shown in Table 
2.1. This is not surprising given that different experts emphasize different actions based on issues 
being investigated and the background of the experts. Three actions are however specified in all 
the relevant literature reviewed in this study. These are avoidance, reduction and compensation. 
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Table 2.1 The different definitions of mitigation from the literature  
Reference  Definition of mitigation in EIA Context within which 
definition is given 
Marshall (2001:196) any process, action, schedule, or control designed to 
avoid, reduce, or remedy significant adverse 
environmental effects likely to be caused by a 
developmental project 
Conceptual framework for 
strengthening mitigation 
practices within planning 
operations 
Tinker et al. (2005:266) avoiding or reducing impacts, repairing the 
environment or compensating for adverse impacts, or 
possibly even enhancing the environment 
The practice of implementing 
mitigation measures identified 
in EIS using planning 
applications 
Wende et al. (2005:101) the avoidance of significant disturbance or negative 
effects, and the compensation for impacts on natural 
assets in reference to habitats, soil, water, climate, air 
quality and the aesthetic quality of the landscape 
Legal definition in the 
Germany legislation 
GOZ (2003) Zimbabwe 
Environmental 
Management Act part XI 
(99) (d) 
the measures proposed for eliminating, reducing or 
mitigating any anticipated adverse effects the project 
may have on the environment 
Legal definition of mitigation 
in Zimbabwe’s Environmental 
Management Act 
 
Authors are agreed on the interpretation each action together with mechanisms of achieving them 
(Marshall, 2001; Tinker et al., 2005). Marshall (2001), for example, argues that the focus of 
avoidance is prevention of any form of damage to the environment, such that the environmental 
quality does not change from its initial baseline condition. Munro et al in Marshall (2001) point 
to the abandonment of the project, good project design and resistance to the project as some of 
the strategies that can be adopted to avoid project impacts on the environment. Perceived this 
way, it can be argued that the objective of avoidance is the absence of any impact associated with 
project development on the environment.  
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The existence of other actions in the mitigation hierarchy such as reduction, suggests that all 
impacts cannot be avoided. Marshall (2001), points out that project developments by their nature 
are always in the wrong place in the context of their impact on the environment. In any event, 
Marshall (2001) points out that no EIS would propose abandonment of the project, but advocate 
actions that minimize conflicts among the environment and stakeholders. Where the impacts are 
unavoidable the developer can develop strategies that can reduce or remediate the residual 
effects. The strategies that minimize the impact may include introducing new and efficient 
technologies, reducing or eliminating unsafe practices or promoting less harmful approaches 
(Marshall, 2001). 
Some authors view compensation as a separate level or step in the mitigation hierarchy 
(Rundcrantz, 2007; Rajvansh, 2008). Villarroya and Puig (2010), complementarily, further 
suggest a hierarchy of compensation actions where the preferred order of actions would be 
restoration, creation, enhancement and preservation. Elsewhere the actions of restoration, 
reclamation and rehabilitation are synonymous with compensation for mining impacts (ELAW, 
2010). Accordingly, compensation can be used to turn the negative effects of development into 
something positive by ensuring that the overall environmental quality in an area is not lost 
(Wende et al., 2005).  
In view of the different backgrounds, orientations and goals of the divergent authors who have 
attempted to define mitigation; it is difficult to arrive at a common and universal definition of the 
mitigation concept. There is no consensus on the exact number of actions that constitute 
mitigation. This research was not intended to debate the actions that constitute mitigation, but at 
addressing the adverse effects of project development on the environment. For this reason, the 
working definition of mitigation incorporated all the actions highlighted in this section. These 
include avoiding, minimizing, repairing, compensating and enhancing in that hierarchical order. 
Compensation was considered broadly to encompass restoration, rehabilitation, remediation, and 
reclamation.  
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2.6  The effectiveness of mitigation in EIA 
In view of the different backgrounds and orientation of different authors contributing to the 
effectiveness debate, it is difficult to arrive at a universal definition of EIA effectiveness (Baker 
and McLelland, 2003). According to Baker and McLelland (2003) the absence of a universal 
definition of EIA effectiveness makes it further difficult to determine and judge the effectiveness 
of any EIA system. However, despite these challenges, some progress has been made in defining 
EIA effectiveness.  
Saddler (1996: 37) argues that effectiveness is “how well something works or whether it works 
as intended and meets the purpose it is designed”. Sandham et al. (2013) define EIA 
effectiveness as the extent to which the EIA system achieves its goals, with minimum delay and 
without bias or prejudice. Saddler in Theophilou et al. (2010) further identifies three types of 
effectiveness in EIA, namely: procedural, substantive and transactive. 
 According to Theophilou et al. (2010) procedural effectiveness evaluates whether the EIA 
process has been undertaken according to established expectations. Rhodes (2012) further 
highlights factors that generally influence the procedural effectiveness of EIA as legislation, 
administrative structures, economic and financial arrangements, political structures and 
processes, historical and traditional customs and values. Ingram et al in Rhodes (2012) also 
argue that public and opinions of the public, interested groups, as well as the orientation of the 
public officials are also critical to the procedural effectiveness of EIA. 
Substantive effectiveness assesses whether the EIA process is achieving its set goals, such as 
informing the decision-making and contributing to environment protection (Theophilou et al., 
2010). This view is echoed by Rhodes (2012), who emphasises that substantive outcomes focus 
on whether the goals of EIA were delivered after the project had been implemented.  
Transactively, EIA effectiveness examines whether the EIA process delivered the desired 
outcomes at the least cost and minimum time possible (Theophilou et al., 2010). According to 
Cashmore et al. (2004) and Sadler (1996), since EIA is a process, its effectiveness, and its 
effectiveness should be viewed in terms of both procedural criteria and substantive outcomes. 
The three aspects of procedural, substantive and transactive effectiveness have been referred to 
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as the Effectiveness Triangle by Saddler (1996). Based on the definitions offered above, Baker 
and McLelland (2003) conclude that effectiveness in EIA is primarily concerned with respect for 
uncertainty, with sustainable development as the central goal of EIA.  
Baker and McLelland (2003) emphasise that EIA effectiveness should be seen as an integral 
theory of the entire EIA system, taking into account the inputs, processes and contexts in which 
EIA takes place. Thus, in evaluating the effectiveness of EIA, a balanced assessment of the 
different components such as the quality of EIS used as inputs, processes such as the actual 
implementation and the monitoring of implemented measures on context specific projects could 
be argued to influence the effectiveness of EIA or its components. Krawetz et al. (1987), in 
developing environmental monitoring effectiveness conceptual framework used this concept, 
referring to the framework as the ‘Monitoring Triad’. The framework related to the policy, its 
application, and performance. Saddler (1996) and Baker and McLelland (2003) argue that the 
Effectiveness Triangle illustrates the evaluation of the overall effectiveness of EIA or any of its 
components by focussing on the relationship between the policy, the practice and the results or 
performance. The focus of this study was the effectiveness of mitigation in EIA; hence the 
application of the conceptual framework was referred to as the Mitigation Effectiveness 
Triangle. 
According to Saddler (1996) and Glasson et al. (2005), the goals of EIA or its components such 
as mitigation can be used as the indicators of effectiveness. Glasson et al. (2005) argue that the 
goals provide direction and reduce uncertainty as well as standard criteria for judging the 
effectiveness of EIA or its components. In this study, the desired goals of mitigation in EIA 
could be interpreted as the desired ends of mitigation in EIA, and could also serve as the road 
map to check whether the EIA is on course to achieving its goals or not.  
In the relevant literature, the goals of mitigation in EIA are split into short and long term 
(Glasson et al., 2005). The short term goal is to influence decision making, while the long term 
goal is promoting sustainable development (Glasson et al., 2005). The goals of mitigation are 
useful in the sense that they guide the EIA process while the mitigation effectiveness reflects 
whether the mitigation goals have been achieved as reflected by the outcomes.  
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The central argument in this thesis is that, the long term goal of mitigation in EIA, which is 
ensuring sustainable development, is dependent on the success of the short term goal of 
influencing decision-making (Glasson et al., 1999; Glasson et al., 2005).  
2.6.1 The Zimbabwean context 
The multifaceted interpretation of EIA effectiveness highlighted above creates difficulties when 
evaluating it. In the reviewed literature, various authors and EIA practitioners seem therefore to 
view it differently. In Zimbabwe, the case is not different, judging from the different 
interpretations from literature. Project proponents for example, focus on the regulatory EIA 
framework and implementation in practice in order to explain EIA (Chakupa, 2011). To them 
compliance with regulations regarding set limits or environmental standards is an important 
indicator of the effectiveness of EIA in general (Chakupa, 2011). The degree to which project 
proponents assess the effectiveness of their EIAs in avoiding negative environmental impacts 
which might have occurred is largely based on their adherence to the procedural requirements in 
the regulations.  Some practitioners and researchers (e.g. Tunhuma et al., 2007; Makore and 
Zano, 2012) however argue that results of  monitoring and auditing based on the substantive 
goals of mitigation in EIA play a key role in determining the effectiveness of EIA. In Zimbabwe, 
however, projects with potentially significant environmental impacts are required to do EIAs and 
abide by the EIS recommendations (GOZ, 2003).  
The Environmental Management Act (Chapter 20:27) makes it mandatory for project proponents 
to conduct EIAs and formulate, implement and monitor mitigation measures proposed in the 
EISs (GOZ, 2003). EIA is regarded as a valuable environmental management tool. If effectively 
followed, EIA is argued to reduce the environmental costs of development projects. In order to 
do so, the mitigation measures proposed in EISs should however be implemented and monitored 
in the project planning and design. EIA has however played a limited role in protecting the 
environment. For example, to give context to mining, pits are often left uncovered, mercury and 
cyanide pollution, dumping of tailings and effluent into rivers, river siltation, erosion damage 
and deforestation are well documented in studies carried out on small scale mines in Zimbabwe 
despite EIA studies being done on them (Tunhuma, 2007; Meck, 2013). Once an EIS is adopted 
no follow-up is undertaken and enforcement is mostly absent (Kolhoff et al., 2009). EIAs are 
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often viewed as obstructive by project proponents and the mitigation measures are rarely 
implemented (Gwimbi, 2008). Because of findings such as these the effectiveness of EIAs in 
mitigating the impacts of development projects is weak.  
Prior to the introduction of EIA regulations in Zimbabwe, EIA could be introduced later after the 
project commenced and was thus less firmly embedded in the development process (ICEA, 1989; 
Matsa and Mutekwa, 2009).  For instance, for the proposed Osbome Dam, the EIA was carried 
out while the construction of the dam was already under way with the engineers, surveyors and 
other staff working on the dam site (ICEA, 1989). Such EIA efforts cannot be deemed effective 
in protecting the environment from development activities, they can only be ranked as 
ineffective.   
According to Tobani (2010) the review of EISs that have gone through EMA and approved 
indicates inadequate coverage of real significant impacts in the context of mining. Tobani (20100 
attributes this to lack of adequate legislative requirements obliging project proponents to tackle 
it, arguing that this stems from lack of clarity in the EIA terms of reference, complicity and shear 
negligence on the part of EIA consultants. Wood (2003) argues that the consideration of 
alternatives in African countries is generally weak. The no-action alternative is often the most 
recommended option in most circumstances.  In cases where poverty alleviation is the 
predominant goal of the project, EIA recommendations may not be considered. Choices of an 
alternative which minimises damage to the environment are also overlooked making the whole 
EIA process more of paperwork than practical.  Wood’s (2003) argument is that the influence of 
EIS on decisions is limited because environmental constraints to investment are considered to 
threaten investment. 
Several studies have also shed some light on the ineffectiveness of EIAs carried out in protecting 
the environment from development activities based either on the procedural or substantive 
effectiveness dimension because they do not discuss the implementation of EIAs by project 
proponents (Matsa and Mutekwa, 2009; Tunhuma et al., 2007). Despite the requirements in 
legislation and recognition of the importance of mitigation in EIA, implementing the mitigation 
measures in the post EIA phase is seriously constrained in practice in Zimbabwe for various 
reasons (Tunhuma et al., 2007). Gold panning which is driven by poverty in rural areas has been 
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identified as one of them as people seek alternative means of livelihood (Phiri, 2011). 
Resultantly the poverty–environment relationship is a contributor to the ineffectiveness of EIAs. 
According to Wood (2003) many EISs being produced have little or no effect on decisions that 
are made. 
EIA monitoring is described by Wood (2003) as one of the missing to EIA effectiveness in 
African countries as it is almost non-existent. As a result, mitigation measures are considered 
during the EIA process but not always implemented (Wood, 2003). 
2.7 Some indicators of mitigation effectiveness in EIA 
To answer the research questions posed in this study, a famous statement attributed to Wolfson 
(1994) aptly captured the need for a conceptual framework first. Wolfson (1994:309) said, 
‘Data and facts are not like pebbles on a beach, waiting to be picked up and collected. They can 
only be perceived and measured through an underlying theoretical and conceptual framework, 
which defines relevant facts, and distinguishes them from background noise’ 
Wolfson (1994) argues for the need of a conceptual framework that could answer the research 
questions and objectives in a coherent manner in research. The conceptual framework is also 
argued to capture the definitions, assumptions, values and presumed causes of the problem being 
studied. 
Cashmore (2004) states that, in recent years, under the rubric of EIA effectiveness, EIA 
practitioners have attempted to answer the question: who should be blamed for the 
ineffectiveness of EIA? In trying to answer this question, the quality of EIS (Androulidakis and 
Karakassis 2006; Pinho et al., 2007; Badr et al., 2011), implementation of mitigation measures 
proposed in EIS through project EMPs (Tinker et al., 2005) and EIA follow-ups after mitigation 
implementation (Arts et al., 2001; Morrison-Saunders et al., 2007; Persson and Nilsson, 2007) 
have emerged as some of the contributory factors. A plethora of conceptual factors existing in 
literature influencing the effectiveness of EIA or its components were thus consulted. Broadly 
these factors attempt to explain how they influence the effectiveness of EIA or its components 
such as mitigation (Sadler 1996, Cashmore et al., 2004).  
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2.7.1  Quality of EIS  
The EIS is regarded as the most important and tangible output to emerge from an EIA study 
(Androulidakis and Karakassis, 2006; Pinho et al., 2007). Pinho et al. (2007) regard it as the 
most important source of scientific knowledge generated and brought to the attention of 
decision-makers in order to protect the environment from development activities. In this case, the 
argument is, if the EIS is that important, and meaningfully informs decision-makers about the 
significant environmental impacts of the project and suggest mitigation measures to address the 
impacts, then the information it contains need to be accurate and credible (Morrison-Saunders et 
al., 2001).  
Ideally when mitigation measures are proposed in the EIS, they are expected to inform the 
decision-making process in the post-EIA era (Karkkainen, 2002). The quality of EIS, plays an 
important role in influencing the decision-making process (Morrison-Saunders et al., 2001). By 
implication, it is thus vital that high quality EIS is maintained as it is imperative for influencing 
decision-making, and ultimately indicating the effectiveness of mitigation in EIA. There is an 
increasing acknowledgment on the importance of EISs in influencing decision-makers’ choices 
of the least disruptive actions that avoid, reduce or compensate negative impacts and enhance the 
benefits (Marshall, 2001; Sanchez and Hacking, 2002). Internationally the EIS is acknowledged 
as the only source of information from EIA studies that are published and the source that provide 
decision-makers with information on the proposed project, associated environmental impacts and 
the measures to be taken to mitigate the adverse effects (Androulidakis and Karakassis 2006; 
Pinho et al., 2007; Peterson, 2009).  
The consensus among EIA researchers (e.g. Lee et al., 1999; Sandham et al., 2008; Badr et al., 
2011) is that, since the EIS is the basis on which decisions are made, its quality is critical for the 
effectiveness of mitigation in EIA. Much of the work regarding the influence of EIS on decision 
making is driven by the rational theory which argues that the information generated in EIS 
should inform the rational and apolitical decision-making process in a continuous way that 
results in sustainable development (Karkkainen, 2002). Pinho et al. (2007) regard the EIS as the 
most important source of scientific knowledge generated and brought to the attention of 
decision-makers in order to protect the environment from development activities. For this reason, 
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a high quality EIS is assumed to generate high quality decisions that guarantee sustainable 
development on implementation (Glasson et al., 2005).  
There is also a distinct view emerging from the placement of mitigation measures in EIS in 
hierarchy. The view is that by acknowledging that mitigation measures proposed in EIS exist in 
hierarchical order, that hierarchical order can be interpreted as a standard guideline for judging 
the quality of mitigation measures proposed in EIS (Mitchell, 1997). In previous studies (Tinker 
et al., 2005; Matrunola, 2007), Mitchell’s (1997) mitigation hierarchy guidelines which are 
avoid, minimize, repair, compensate and enhance have been used to evaluate the quality of EISs 
in terms of the types of mitigation measures proposed in it. The placement of actions in hierarchy 
is interpreted to mean that certain actions result in better environmental quality outcomes than 
others on implementation (Mitchell, 1997). Generally, the higher the priority of the action in the 
mitigation hierarchy, the better the environmental value associated with the action. In this 
context, avoidance actions are viewed as giving the highest environmental quality outcome on 
their implementation and compensation the least (Tinker et al., 2005). Many regulators 
internationally acknowledge and adhere to this hierarchy when approving or rejecting the EISs 
for different projects submitted by project proponents (Hayes and Morrison-Saunders, 2007).  
Of importance regarding the influence of EISs quality on EIA effectiveness is its application, 
especially in developing countries today (Nadeem and Hameed, 2006; Hoffmann, 2007; 
Sandham et al., 2008). Nadeem and Hameed (2006) relate the EIA ineffectiveness in Pakistan to 
poor EISs quality. Hoffmann (2007), similarly, after reviewing the quality of approved mine 
EISs in South Africa concluded that the effectiveness of EIA could be undermined by the 
weaknesses in some EISs. Kabir et al. (2010) identified deficiencies in the contents of EIS while 
in Kenya Onyango and Schmidt (2007) identified issues related to clarity and incompleteness of 
the EISs as responsible for EIA ineffectiveness. Sandham et al. (2008) concluded that the 
successful implementation of the EIS contents depended on the production of high-quality EISs.  
2.7.2 The implementation of mitigation measures proposed in EISs through EMPs 
The extent to which mitigation measures identified during EIA are actually implemented in the 
post-EIA regardless of their quality has received little attention in EIA research (Tinker et al., 
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2005). However, the lack of implementation, rather than flawed EISs, is often argued to be the 
reason for EIA failure in practice (Sanchez and Gallardo, 2005). According to Sanchez and 
Gallardo (2005), it is the outcome of implementation that validates the effectiveness of 
mitigation measures proposed in EISs. The common view among researchers is that, if there is a 
desire to increase the effectiveness of EIA without sacrificing the quality of EISs, 
implementation of mitigation measures proposed in EISs should be treated as a distinct exercise 
that needs to be treated as a distinct component driving EIA effectiveness (Sanchez and 
Gallardo, 2005; Slotterback, 2008). 
In the social sciences, implementation is defined as carrying out, accomplishing, fulfilling, 
producing or completing (Brynard, 2005). This meaning could easily be equated to those actions 
taken by project proponents in order to deliver mitigation measures proposed in the EISs. In this 
study, implementation is regarded as the actions taken by project proponents to accomplish the 
goals of mitigation in EIA through the planning and programming of the operations and projects 
so that sustainable development is achieved. 
The formal indicator of implementation from the definition given above is the project EMP 
(Tinker et al., 2005). According to Tinker et al. (2005) the major thrust through which mitigation 
implementation in EIA is realized is planning and execution of the plan contents. In EIA, the 
common root through which mitigation measures in EIA are implemented is the project EMP 
(Tinker et al., 2005). Lee and George (2000) define an EMP as the document containing a set of 
actions implemented to eliminate adverse environmental and social impacts to acceptable levels. 
Sadler (1996) also points to the EMP as a project planning document containing the mitigation 
measures proposed in the EIS that are implemented. The EMP is the blueprint document 
responsible for shaping a project’s transformation towards an environmentally conscious 
organization. The actions contained in the project EMP constitute and serve as a guide for the 
project proponents the practical and achievable actions followed in order to avoid or minimize 
harm to the environment (Baby, 2011). From an implementation perspective, the information 
contained in the EMP includes description of the mitigation actions, time and place for 
implementation, expected results, responsibility for implementation in the organization involved 
and reporting procedures within the organization (Saddler, 1996).  
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A fundamental assumption among EIA practitioners is that project EMPs provide actions based 
on the contents of the EIS (Tinker et al., 2005). The project EMP is thus regarded as the link 
between the EIS and the actual implementation of an action. This belief is based on the rational-
conformance based theory. According to Laurian et al. (2010) the conformance-based view of 
plan implementation assumes that the plan represents a clear understanding of the issue being 
implemented. Because of this, project EMPs are often described as EISs conformance based, 
which in theory means that mitigation measures contained in project plans should be in 
conformity with those in the EIS.  
Despite efforts by some researchers to evaluate the implementation of mitigation measures in 
EIA, the number of studies in developing countries is so limited that little is known about the 
implementation of mitigation measures. The inadequacy and poor enforcement of the 
implementation of mitigation measures appear as the prime reasons for the non implementation 
of mitigation measures in practice (Baby, 2011). 
When mitigation measures proposed in EIS are implemented, their effectiveness in protecting the 
environment from development activities are not guaranteed to be consistently of a satisfactory 
level (Slotterback, 2008). Regular EIA follow-ups are critical in order to ensure that the goals of 
mitigation are achieved (Noble and Storey, 2005). This embodies tiering the EIS, EMPs and 
monitoring.  
2.7.3 EIA follow-ups 
In the post-decision stage of EIA, during project implementation, environmental monitoring and 
follow-up are used to assess the implemented mitigation measures and to establish alternatives if 
necessary (Ahammed and Nixon, 2005). Once mitigation are implemented, follow-ups should be 
carried out to help decide if the mitigation measures are performing as predicted and if additional 
mitigation measures should be implemented in order to reduce the appearing negative impacts 
(Tennoy, 2008). Lack of follow-up is viewed as the weakest point in many EIA systems, 
resulting in questions being raised on whether EIA effectiveness is being correctly interpreted 
(Ahammed and Nixon, 2005). Ahammed and Nixon’s (2005) study in South Australia for 
example, revealed that environmental impact monitoring programmes appeared to be carried out 
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at the discretion of the proponent, and most projects were found to have no environmental impact 
monitoring that directly corresponded to proposals in the EIS. In most developing countries, 
although monitoring is an important regulatory requirement, its implementation and enforcement 
is less known.  
Theoretically, EIA follow-up is associated with four activities: monitoring; evaluation; 
management; and communication (Arts et al., 2001). Arts et al. (2001) define monitoring as the 
systematic collection of environmental variables, parameters, indicators or information in time 
and space through a series of repetitive or periodic measurement and observation, monitoring 
provides evidence that EIA follow-up actually took place. Results of monitoring include 
information about the environmental variables and parameters distribution in time and space and 
their occurrence and magnitude of impacts (Glasson et al., 1999). According to Glasson et al. 
(1999) monitoring data comprise of indicators such as the quality of air, water and soil, noise 
levels and causal underlying factors such as decisions and policies.  
According to Glasson et al. (1999), in undertaking EIA follow–up the questions of whether the 
mitigation measures were implemented and if implemented whether they were effective in 
achieving the substantive goals of mitigation should be answered. Noble and Storey (2006) 
concur with this view arguing that EIA follow-up is intended to verify the implementation and 
the accuracy of mitigation measures in EIS of a project. EIA provides early warning to decision 
makers of unexpected changes and give opportunity for the various parties at interest to respond 
before significant, adverse environmental, social and other project-induced changes occur. 
EIA follow-up is expressed with a list of mitigation measures and an Environmental 
Management Plan (EMP). The EMP offers a good framework for the implementation of the EIA 
follow-up and provides for a comprehensible division of tasks.  
2.8 Limitations of current approaches in evaluating the effectiveness of mitigation in 
EIA  
The rationale behind formulating mitigation measures in EISs is that they are going to be 
implemented and monitored in the post EIA phase of the project (Sanchez and Gallardo, 2005; 
Cherp, 2008). However, there is as yet no clear evidence of this in reality. Cherp (2008:433) 
aptly summarizes this gap, arguing that: 
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‘Unfortunately, environmental professionals are all too familiar with a gap between protecting 
the environment ‘on paper’ (e.g. in the EIS and related documents) and destroying it ‘on the 
ground’ where the activities undergoing EA are implemented’. 
The scholarly works of Marshall (2001), Sanchez and Hacking (2002), Sanchez and Gallardo 
(2005), Tinker et al. (2005), Slotterback (2008) and Drayson and Thompson (2013) confirm that 
EIA effectiveness has been viewed from distinctly independent component specific aspects of 
EIA. Sanchez and Hacking (2002) in Perdicoulis and Durning (2007) apparently raised a 
shortcoming of this approach, arguing that the EIS, planning and monitoring aspects of EIA are 
often treated as disconnected aspects in EIA effectiveness evaluation. Tinker et al. (2005) 
similarly revealed that as much as 50 percent of the mitigation measures proposed in the EIS are 
not translated into project EMPs. This subsequently has a bearing on EIA effectiveness. The 
work of Sanchez and Gallardo (2005), with a more practical focus, warns that the poor link 
between EIA and environmental management is the main deficiency in EIA effectiveness. The 
understanding of EIA effectiveness has been limited mostly to analysis of individual components 
such as EIS quality, with no consistent follow-up to show that the information in the EISs is 
filtered into project EMPs.  
The gaps raised above and similar views elsewhere in the literature appear to suggest that it is 
not clear whether mitigation measures proposed in EISs are implemented and monitored. 
Drayson and Thompson (2013) for example, highlight uncertainty regarding implementation of 
EIS contents due to their vague descriptions or lack of information on how they can be 
implemented and managed. Cherp (2008), on the other hand, argues that the actual 
implementation of mitigation measures is often relegated to authorities who lack capacity to 
implement the recommendations. The project EMPs are also often considered separate entities 
with no linkages to EISs (Tinker et al., 2005). Based on these criticisms, the EISs are often 
discarded, once the projects have been approved. Very little is known about whether mitigation 
measures raised in EISs are implemented by project proponents or not and what their 
effectiveness in meeting their intended goals are. 
Current approaches in assessing EIA effectiveness appear to be disjointed, thus questioning their 
ability to explain the effectiveness of mitigation measures in EIA. In the literature reviewed (e.g. 
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Cashmore et al.,2008), when evaluating the effectiveness of EIA or its components the focus is 
on one of the indicators of effectiveness as a distinct individual and discrete entity independent 
of other. Yet, putting emphasis on only one of the components such as the EIS with no 
implementation and follow-up to check on performance of implemented mitigation measures is a 
fruitless exercise (Kolhoff et al., 2009).  
This research argues for a hybrid model integrating three components: EIS quality, project EMPs 
and EIA follow-up, using a systems thinking framework.  
2.9 Systems thinking as a means to improving EIA effectiveness 
Addressing the impacts of project development activities on the environment in the context of 
mining raises several challenges that cannot be addressed adequately in isolation (Cashmore et 
al., 2007; Larsson, 2009). The persistent failure of current approaches to deliver environmentally 
sustainable development can be linked to the way EIA effectiveness is perceived and 
conceptualized (Cashmore et al., 2007).  Much of the existing literature has conceptualized EIA 
effectiveness in terms of the quality of EISs. In the relatively few studies EIA follow-up has 
either been focused on as an individual determinant of the effectiveness of mitigation measures.  
Patten (1978) defines a system as an interconnected set of components whose essential 
characteristics arise from their interactions and interrelationships. Systems’ thinking builds upon 
a holistic approach to problem solving incorporating theories in which causality is the dominant 
explanatory principle (Goede, 2004; Larsson, 2009). The notion of causal relationships enables 
the predictions and inferences, seeing the implications, and formulating explanations (Larsson, 
2009). The notion of causal relations enables predictions and predictions, implications and 
explanations of the variables and their interactions (Larsson, 2009). Larsson’s (2009) argument 
to look for causality when trying to make sense of situations in order to understand the world 
better is worth noting and exploring. In this study, the main idea is to understand how parts in a 
system interact and to seek underlying systemic interrelationships that are responsible for the 
patterns of behavior. Causality between the different parts underlies the inputs; processes and 
outputs researchers are prone to look for when trying to assess the effectiveness of EIA. Kabir 
(2012) argues that there is need to move away from component specific analysis when evaluating 
EIA effectiveness to more holistic approaches. Perdicoulis and Glasson (2009) similarly argue 
 38 
 
that the causal relationship between project actions and impacts helps conceive the effectiveness 
of mitigation measures in EIA as shown in Figure 2.2. Perdicoulis and Glasson (2006) argue that 
a systems approach may be used to identify and resolve important problems. The system in this 
study is viewed a network of the components EIS, EMPs and EIA follow-up interacting in order 
to determine the effectiveness of mitigation in EIA. Tippette (2005) argues that there are three 
main determinants to effectiveness, the input, the process and output indicators. The argument of 
this thesis is that, the EIS provides inputs for implementation; the EMPs provide the processes 
and EIA follow-ups the output reflecting the effectiveness of mitigation in EIA. 
The systems thinking literature in general presents two major approaches to its understanding. 
According to Larsson (2009), it can be perceived either as a methodology, or a theory/field of 
study. As a methodology it illustrates how one can model the structures and analyze their 
behaviour through investigating how resources flow, accumulate and interact in the system over 
time in dynamic interdependent feedback loops (Larsson, 2009). As a field of study or theoretical 
framework it shows the viability and sustainability of the systems. The approach taken in this 
study is the theoretical one, where the concept of systems thinking was applied. EIA 
effectiveness is conceptualized and explored in terms of causal relationships between EIS 
quality, project EMPs and EIA follow-up.  
Diagramming is seen as an approach of representing the variables in a system (Larsson, 2009). 
According to Larsson (2009), causal loop diagram is one way of representing systems thinking. 
The loop diagram shows the influences at work in the system, that is, the causes of its dynamic 
behaviour (Larsson, 2009). In this study the core idea of systems thinking is to bring the ideas of 
influence and feedback among the components influencing EIA effectiveness. This type of 
representation is a means of conceptualizing systems in terms of the influences and feedback 
loop structures between the different components that constitute EIA effectiveness.  
The triangle (Figure 2.2) is used as a system thinking tool to help conceptualise the problem and 
see feedback between the components in a causal relationship. The causal pathways are 
represented by arrows showing directions of such a change and describing anticipated outcomes.  
Figure 2.2 The Mitigation Effectiveness Triangle systems thinking framework 
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Source: Fieldwork 2014 
Systems operate within boundaries indicating what elements to include in the analysis and what 
elements to leave out (Sterman, 2000).  According to Sterman (2000), the boundary encloses the 
issues of interest and also implies that there is no influence from outside of the boundary 
necessary for generating the particular behaviour being generated. In order to understand the 
relationship between EIS, project EMPs and EIA follow-up, the framework used in this study 
was confined to closed boundary by some assumptions.  The focus is on the relationship among 
these variables assuming no interference from external influences. 
The conceptual framework proposed for this study emphasises the integration of the EIS, project 
EMPs and EIA follow-up as a system in determining the effectiveness of mitigation in EIA. On 
the basis of this interpretation the next section describes the conceptual framework adopted in the 
study. 
2.10 The Mitigation Effectiveness Triangle conceptual framework  
In this section, the conceptual framework adopted for this study is discussed. The main argument 
in the thesis is that, unless the information in EIS is of good quality, is implemented, and its 
effectiveness is verified through EIA follow-ups, then the holistic conceptualisation of mitigation 
Quality of EIS  
Mitigation 
implementation through 
EMPs 
 EIA Follow-up 
evidence 
 
Influence on decision-making.  
Give a measure of EIA success 
 
Mitigation effectiveness 
Verification  
Review EIS 
Realisation of purpose 
Mitigation 
effectiveness 
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effectiveness in EIA cannot be achieved. Conversely, the utilisation of the information in EIS is 
contingent upon its quality.  
The tenet of the Mitigation Effectiveness Triangle conceptual framework is shown in Figure 2.3. 
MET is not based on one central theory. Rather it has a range of components which are tiered 
and interrelated as discussed in this section. At its core, the conceptual framework mandates 
project proponents to (1) think about the quality of EISs in terms of impacts and proposed 
mitigation measures capable of addressing the adverse impacts of the mining activities, (2) to act 
by implementing the mitigation measures proposed in the EIS through project EMPs in order to 
protect the environment and ensure sustainable development, and (3) to monitor the implemented 
mitigation measures and evaluate their effectiveness in protecting the environment from project 
development activities. 
As discussed in sub-section 2.7.1 in this chapter, the underlying rationale for emphasising the 
quality of EIS is to improve decisions that are made during project implementation by ensuring 
that the proposed mitigation measures addressing the identified impacts are the appropriate ones 
and result in EIA effectiveness on implementation. Within the rationale approach, emphasis is 
placed on the use of neutral and high quality information provided by experts independent of 
political problems (Stolp, 2006). As argued by Stolp (2006), it is presumed that the systematic 
collection and analysis of information improves the quality of decision-making processes by 
reducing the adverse impacts of project development activities on the environment. EIA experts 
are considered to produce good quality EISs about the consequences of project development 
activities and alternatives to address such impacts. Project proponents are considered to use this 
knowledge rationally. The criteria for determining the quality of EIS are internationally accepted 
guidelines such as Mitchell’s (1997) guidelines and Lee and Colley’s (1992) EIS Quality Review 
Packages, as shown in Figure 2.3.  
In the MET conceptual framework, the analysis of the quality of EISs is followed by 
implementation interventions (Figure 2.3). In this case, the link between mitigation measures 
proposed in EIS and those in project EMPs reflects the extent to which the EIS, based on its 
quality, influences decision-making. It is sufficient to note that, as discussed in sub-section 2.7.2, 
the utilisation of mitigation measures proposed in EIS is subject to their quality. The 
 41 
 
implementation of mitigation measures in this context is confirmed by environmental managers 
at the project sites, members of the local communities surrounding the project sites and field 
observations of implemented cases as shown in Figure 2.3.  
The practical implementation of mitigation measures proposed in EISs requires verification to 
check on their effectiveness (Stolp, 2006). According to Stolp (2006), there is value in explicitly 
verifying that the implemented mitigation measures are contributing to the success of the 
proposed mitigation outcomes. This suggests the value of EIA follow-ups after the 
implementation of mitigation measures, pointing to the effectiveness of implemented mitigation 
measures. Undertaking EIA follow-up after implementation of mitigation measures is thus 
recognized as important to check on the effectiveness and credibility of mitigation measures 
implemented. Among the activities within EIA follow-up focused on in this study include 
information about the quality of environmental parameters collected during monitoring. 
The development of MET is an iterative process of learning by doing which leads to three phases 
of the evaluation of the effectiveness of mitigation in EIA. The essential components of the MET 
are thus embedded in the systems thinking, that argues for a holistic integration and 
interrelationships among the EIS, project EMPs, and EIA follow-up as a system in influencing 
the overall effectiveness of mitigation in EIA. The inter-relationships among the three 
components contribute to the effectiveness of mitigation in EIA. The arrows in Figure 2.3 
indicate the flow of information. This approach respects the interdependence of the components; 
with the quality of EIS influencing the implementation of mitigation measures and EIA follow-
up evidence verifying the effectiveness of the implemented mitigation measures. 
 The points discussed above are linked to some assumptions for the success of the conceptual 
framework in general. The first assumption is that the EIS is fundamentally the only source of 
information collected during EIA. As such, its quality is best judged by the decisions made 
during project implementation and the outcome of the implementation of such decisions. Other 
aspects such as the legislation are considered supportive and secondary in importance by 
comparison.  
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The second assumption is that decision-makers rely on the EIS in their planning. With regard to 
this, the question is to what extent are the mitigation measures proposed in EIS included in 
planning by decision makers.  
The proposed conceptual framework incorporates both the procedural and substantive 
effectiveness of mitigation in EIA. The interactions implied in Figure 2.3 reflect the general 
chronology of stages and the means by which mitigation effectiveness in EIA is progressively 
improved at distinct but connected stages. The EIS stage embodies the input and the importance 
of its quality if it is to influence decision making. Thus this stage may be conceived as the input 
stage. If the quality of EIS is not good, the proposed mitigation measures are less likely to 
influence decision-making in the post-EIA phase.  
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Figure 2.3 The Mitigation Effectiveness Triangle Conceptual framework used in the study 
 
Broader Context 
- Institutional arrangements 
- Legislative and administrative control measures to influence project proponents 
- Environmental awareness and political will in place 
- Self regulatory/ self-enhancing 
 44 
 
The concept of mitigation effectiveness used in this study is consistent with systems thinking. In 
particular, the Mitigation Effectiveness Triangle conceptual framework integrates the quality of 
EIS, implementation of mitigation measures proposed in EIS through EMPs and EIA follow-up 
evidence verifying the effectiveness of the implemented mitigation measures. The components 
interact through linkages, with inputs affecting the processes and outcomes. Thus, the 
performance of mitigation measures proposed in EIS is situated within the wider context EIA 
effectiveness. This stance is likely to give a greater significance to the practice of EIA 
effectiveness in practice.  
2.11 Chapter summary  
This chapter presented evidence from the literature relating to the research demonstrating the 
broad scholarly support in favour of the conceptual framework to the study. The chapter reviewed 
the impact of mining on the environment, the EIA, mitigation and its effectiveness in addressing 
the identified impacts. The chapter discussed the integrated Mitigation Effectiveness Triangle 
conceptual framework. A review of literature was conducted by narrowing the research for 
mitigation effectiveness in EIA. The majority of the research findings were however published 
from general EIA. Literature related to EIA in Zimbabwe was limited. With the literature cited in 
this chapter as its background, the next chapter focuses on the methodology followed in 
undertaking this study 
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CHAPTER 3 RESEARCH METHODOLOGY 
3.1 Introduction  
This chapter describes the methodology employed in the collection of data to address the research 
objectives outlined in Chapter 1 of this thesis.  
The data that informed the study came from secondary data sources such as the EISs, project 
EMPs and environmental monitoring reports and records; as well as primary data sources in the 
form of the managers and members of the local communities as well as field observations. 
Qualitative and quantitative data collection techniques were used.  
Details regarding the research design and the execution of the various research methods are 
presented in the sections that follow. The sections are divided into themes that include: the mixed 
methods research design, data sources, sample selection, research instruments, pilot study, data 
collection and analysis, ethical considerations and limitations of the study.  
3.2 Mixed methods research design  
McGrath (2007) refers to a research design as the plan for addressing the research question (s). 
The understanding behind this definition is that, a research design helps the researcher to provide 
a framework that is used to collect and analyse the data that answers the research question (s) 
(Bryman, 2004). The research methods which go with the research design offer the specific 
techniques that are used to collect and analyse the data (Bryman, 2004).  
For this study, the phenomenon of mitigation effectiveness in EIA was studied according to the 
given research framework of the study method described in Figure 3.1. The decision to choose 
the research framework was based on its suitability to answer the four research objectives. A 
mixed methods research design emphasised the use of qualitative and quantitative data and the 
use of case study research strategies in its endeavour to answer the research questions posed. The 
mixed method research design utilised in this study is described henceforth. 
Various authors define mixed methods research design in varying ways, ranging from utilisation 
of different methods at various stages of the research to answering different research questions in 
a single study (Driscoll et al., 2007). Data are collected and analysed using different methods and 
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techniques in one study (Creswell and Clark, 2007; Bryman, 2004). Authors are agreed that in 
mixed methods research design, qualitative and quantitative data are both used (Bryman, 2004; 
Driscoll et al., 2007). In this study, the term mixed methods research design is used to refer to all 
procedures of collecting and analysing both quantitative and qualitative data in the context of a 
single study (Driscoll et al., 2007). Crucial to this interpretation is the interactional approach of 
qualitative and quantitative methods in collecting and analysing different types of data. Using this 
approach enabled the researcher to explore and get an insight and detailed information about 
different data sets in order to holistically answer the research questions in the study. 
Drawing on the mixed-method research design, the researcher probed deeply and analysed 
intensively the phenomena that were being studied in this thesis. The research was expected to 
collect and analyse data on (i) the quality of EISs in terms of impact identification and evaluation, 
and proposed mitigation measures, (ii) the implementation of mitigation measures proposed in 
EISs by project proponents through project EMPs, and (iii) EIA follow-up evidence after 
implementation of mitigation to check the effectiveness of implemented mitigation measures. 
Field observations and views of environmental managers and members of the local communities 
surrounding the selected mines verified the implementation and effectiveness of mitigation 
measures. Neither quantitative nor qualitative methods alone were sufficient to capture the data 
answering the research objectives posed in Chapter 1. Therefore a mixed methods research 
design that combined quantitative, qualitative research and case study to complement each other 
and allow for a more complete analysis of the problem was adopted. In Figure 3.1, the research 
framework, based on the three phases of the research and the four objectives used in this study, is 
illustrated. 
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Figure 3.1 The research framework  
Source: Fieldwork 2014 
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A flexible and sequential mixed methods research strategy was adopted. The sequential mixed 
methods research design involves the collection of data in an iterative process, with data collected 
in one phase contributing to the next phase (Driscoll et al., 2007). As Figure 3.1 shows, each 
phase feeds into the next phase and all the three phases contribute answers to the fourth research 
objective of the study: ‘To suggest an effective mitigation conceptual framework for protecting 
the environment from mining development projects along the Great Dyke of Zimbabwe”. 
Driscoll et al. (2007) suggest that in sequential mixed methods research design, quantitative data 
are collected first, and the results are then used to augment qualitative data in the next phase. 
However, in this study, a more flexible but iterative data collection strategy was used. In the first 
phase, data on the quality of EISs in terms of impact identification and evaluation as well as 
proposed mitigation measures were collected and analysed qualitatively. In the second and third 
phases, both quantitative and qualitative data on the implementation and monitoring of mitigation 
measures, based on a case study, were collected and analysed.  
3.2.1 Quantitative research approach  
Sadler (1996) posits that quantitative research can be carried out through questionnaires 
administered on relevant respondents, and through document reviews. In this study the 
quantitative approach was chosen to collect data using questionnaire surveys on defined samples, 
and document reviews.  
Previous EIA researchers have favoured quantitative research design by recognizing and using it 
widely in research (Glasson et al., 1999; Cashmore, 2004; Jay et al., 2007). The works of 
Cashmore et al. (2004) for example suggest that decision-makers’ conception of EIA 
effectiveness or any of its components are based on the objectiveness of that data. Glasson et al. 
(1999), for example, noted that as an aid to decision-making, EIA is rational in its approach to 
research on environmental management issues. Elsewhere, it is argued that decision-makers give 
an objective consideration to objective knowledge availed to them (Jay et al., 2007; Elling, 
2009).  
Quantitative methods have however been criticized for failing to acknowledge the plural 
interpretations of EIA and its actions (Polonen et al., 2011; Morgan, 2012). It has been argued 
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that quantitative methods restrict respondents’ opinions (Bryman, 2004). Analysis of EIA 
research in recent years has revealed that EIA research consists of both natural and social 
scientific information (Polonen et al., 2011; Morgan, 2012). Consequently, Polonen et al. (2011) 
argue that, if EIA consists of both natural and social information, then context should play a 
critical role in determining what constitutes reality and how knowledge is generated. Morgan 
(2012) alludes to the importance of this view, arguing that any evaluation of EIA effectiveness is 
only meaningful when made in the socio-economic, political and cultural context of the country 
concerned. Viewed in this context, it is unrealistic to assume that decision-making is universal 
and always rational and that knowledge necessarily transfers in a linear way directly and 
smoothly into policy-making (Adelle and Weiland, 2012). Cashmore (2004) argues that EIA 
research must confront the subjective nature of value judgments if it is to remain relevant.  
3.2.2 Qualitative research approach  
An alternative strategy to quantitative research that was adopted in this research is the qualitative 
approach (Bryman, 2004; Rhodes, 2012). A qualitative research strategy according to Bryman 
(2004) puts more emphasis on discourse rather than quantification in the collection and analysis 
of data. Qualitative research emphasises the process of discovering how the social meaning is 
constructed and stresses the relationship between the researcher and the topic being studied.  
The reason for choosing a qualitative approach in this study was that it was best suited to 
examining and understanding the quality of EISs using some international guidelines, to 
minimise subjectivity in grading the quality of EISs. Qualitative research was also relevant in 
situations in which numbers needed to be placed within their specific social contexts not taking 
precedence over how knowledge was generated. In previous EIA research, qualitative research 
strategies have been used to analyse relevant documents and legislation as well as the decision-
making process (Cashmore, 2004; Cashmore et al., 2008). 
Quantitative and qualitative research approaches differ in approach including the objectives, the 
types of questions asked, and data collection methods and data produced. The mixed methods 
approach was unquestionably the most feasible and appropriate approach which could render the 
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relevant data sought by this study’s research questions and the specific research objectives raised 
in chapter 1.  
Quantitative data provided a general picture of the research problem being investigated while 
qualitative data and its analysis explained those statistical results by exploring respondents’ views 
in more depth. According to Rhodes (2012) there are clear benefits to using both, as quantitative 
research is modelled on the scientific method and can assist qualitative data in areas where it is 
important to be objective. The qualitative approach allowed the respondents and their real world 
data to ‘speak’ rather than let the numbers and statistics alone represent them. Qualitative data 
described attitudes, feelings, opinions, ideas and beliefs which were critical for understanding 
certain objective statistics. Combining the two approaches provided wealth of insights that were 
essential for understanding the effectiveness of mitigation measures in EIA. The complementary 
nature of the two methods and their relevance in answering the research questions in this study 
made them appropriate. Thus based on the above reasons, the study identified certain facts about 
factors influencing the effectiveness of mitigation measures in EIA. The following section 
summarises the specific data sources from which the data were collected.  
3.3 Data sources 
Data that informed the study were drawn from secondary and primary data sources (Table 3.1). 
The major sources of secondary data were the mine EISs, project EMPs, environment monitoring 
reports for mines along the Great Dyke and the literature related to what was being investigated.  
The key criterion for selecting the EISs was their authority as sources of impacts and mitigation 
measures collected during EIAs. This was done in order to establish the credibility of the 
information used. The second criterion was the relevance of information in EISs in terms of the 
year in which the EIA was carried out. To give a window time period that would allow 
assessment of the effectiveness of implemented mitigation measures, EISs carried out between 
2003 and 2010 were considered. The year 2003 was considered because it is the year when EIA 
regulations in Zimbabwe came into force through the Environmental Management Act (Chapter 
20:27), while 2010 was used as the cut off point to give ample time to the implemented 
mitigation measures to work before evaluating their effectiveness. One EIS considered was 
however carried out before 2003. This EIS was considered for the study given that it was carried 
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out when the EIA policy was in place and also given that it was from the only large scale mine 
that gave authority for this research to be carried out on its premises. 
Table 3.1 Sources of data used in the study 
Data source  Description of sources used 
Secondary data sources: 
 Documents 
 EISs similar to those submitted to EMA for mines along the Great Dyke 
carried out between 2003 and 2010. The EISs were selected from contacted 
EMA registered EIA consultants and project proponents. 
 Project EMPs at case study mines 
 Environment monitoring reports at case study mines 
 Recorded results of measured environment parameters recorded during 
monitoring  
Primary data sources: 
 Case studies: 
o Environmental 
managers 
o Members of the 
local communities 
o Field observations 
 Environmental managers responsible for implementing mitigation measures 
proposed in EISs and managing environment safety and health issues at the 
selected mines. 
 Residents in and around the selected mines e.g. community leaders and 
ordinary residents. 
 Observed evidence from the field 
Source: Fieldwork 2014 
The EMPs, environment monitoring reports and EIA follow-up evidence were essential sources 
of information used in evaluating the implementation and monitoring of mitigation measures. The 
information in these documents included mitigation measures in project EMPs and the results of 
environment monitoring results.  
The primary data sources consisted of environmental managers, members of the local 
communities living around the selected case study mines and field observations.  
3.3.1 Case studies 
The second and third phases of the research were based on data from two case study sites 
purposively selected from the 22 reviewed EISs. The reason for selecting the case study sites was 
that, this enabled the in-depth understanding of the implementation and monitoring of the 
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mitigation measures proposed in EISs in a sharp and holistic manner. This assisted in diagnosing 
the seeming problems and solutions as well as make generalisations nationally and globally. 
In the literature, a multiplicity of definitions and interpretations of the term case study are 
offered. Some of the commonly associated terms include: in-depth, intense, detailed, 
comprehensive or exhaustive investigation of real life situations (Yin, 2003; Bryman, 2004; 
Driscoll et al., 2007). According to Yin (2003: 13-14), a case study is: 
‘…an empirical inquiry that investigates a contemporary phenomenon within its real-life context, 
especially when the boundaries between phenomenon and context are not clearly evident…[It 
also] copes with the technically distinctive situation in which there will be many more variables 
of interest than data points, and as one result relies on multiple courses of evidence, with data 
needing to converge in a triangulating fashion, and as another result benefits from the prior 
development of theoretical proposition to guide data collection and analysis’. 
Based on the second and third objectives of this study, a case study design was chosen because it 
allowed rigorous in-depth analysis of the actual implementation and monitoring of mitigation 
measures proposed in the EISs. Furthermore the combination of a variety of data sources such as 
documents, field observations and questionnaire interviews were accommodated by the case 
study design. The technique probed deeply and analysed intensively the phenomena that were 
being studied.  
In using the case study technique, the researcher was nevertheless aware of the controversy 
associated with it. The case study, for example has been criticised by some researchers as weak 
and yielding meaningless findings (Bryman, 2004). Some authors have also argued that one 
single case in a given setting lacks enough representativeness to allow generalisations from its 
findings to other different settings. This point was well noted in this study.  
Two case study mines used in this study are located on the northern chamber of the Great Dyke 
and are operated by one proponent, Zimbabwe Platinum Mines (Zimplats). The proponent is 
involved in the mining of Platinum Group Metals (PGMs). The two mines were selected based on 
consent of the project proponent (Appendix VIII). The mines are briefly described below. 
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One of the reviewed case study sites consisted of Hartley platinum mine and Selous Metallurgical 
Complex (SMC), situated approximately 80 km south-west of Harare, along the Harare-
Bulawayo highway (Figure 3.2). The Selous Metallurgical Complex is the only PGM smelter in 
Zimbabwe (Mabiza, 2006). Platinum group metals (PGM), such as rhodium and palladium, as 
well as base metals such as nickel from resources and reserves are the minerals extracted during 
smelting. Hartley platinum mine is involved in the exploitation of PGMs, though under care and 
maintenance at the time of the study. The reviewed EIS suggests that one EIA was carried out for 
these two separate entities. In this study Hartley platinum mine and Selous Metallurgical 
Complex are taken as one case study. 
Figure 3.2 Location of case study sites 
Source: Zimplats Report 2013 
The area surrounding Selous Metallurgical Complex and Hartley platinum mine is rich in 
biodiversity, according to the EIS, with hundreds of species of birds, other wildlife and 
vegetation. Different animal species were also identified during the EIA.  
The other case study site used in the study was the Ngezi Mine, located approximately 150km 
south-west of Harare and 77km from the SMC and Hartley platinum mine (Figure 3.2). The mine 
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started operating in 2001 as an open pit mine, producing two million tonnes of ore per annum 
(Mabiza, 2006). The pit mine was however closed in late 2008 and replaced with underground 
mining.  
The mine built a concentrator that started operating in 2009. The commissioning of a new 
concentrator in 2009 indicates that concentrate is now shipped to Hartley for smelting. The mine 
transports around 6,000 tonnes of concentrate per day by road trains to SMC for smelting. 
The 2003 Ngezi mine ten year EIS underground expansion report was reviewed for this study. In 
the report, the mine is described as located in state land used as grazing land by communities in 
adjacent resettlement and communal areas. The resettlements surrounding the mining area consist 
of 50 hectare plots with communal grazing.  
Ngezi mine is bordered by the Mhondoro Ngezi communal lands which engage in dry land crop 
and livestock rearing. The vegetation is dominated by two vegetation species, Colophospermum 
mopane woodland and Brachystegia – Julbernardia woodlands. Different bird and small animal 
species were also identified. The soil is described as infertile.  
3.4 The research instruments 
The thesis made use of the following instruments to collect data from the different data sources: 
amended Lee and Colley (1992) EIS quality review package and Mitchell’s (1997) mitigation 
guidelines, questionnaires and observations. The amended Lee and Colley (1992) EIS quality 
review package and Mitchell’s (1997) mitigation guidelines (Appendices I and II) were used to 
collect secondary data while the questionnaire and camera were used to collect primary data. 
Two different sets of questionnaires and a camera were used to collect primary data from 
environmental managers and members of the local communities around the selected mines 
(Appendices III and IV). Table 3.3 summarises the research instruments used in the study.  
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Table 3.4 Summary of the research instruments used in this study 
Instrument  Measures  Development of 
instrument 
Source  
Mitchell’s (1997) mitigation 
hierarchy guidelines 
Types of mitigation measures in EISs Existing 
instrument 
Mitchell (1997) 
Amended Lee and Colley EIS 
Quality Review Package 
Quality of EISs in terms of impact 
identification and mitigation measures 
Existing 
instrument  
Lee and 
Colley(1992) 
Questionnaire  
 
Environmental managers’ knowledge 
and perception on implementation of 
mitigation and its effectiveness 
Self developed  Researcher  
Local communities knowledge and 
perception on implementation of 
mitigation and its effectiveness 
Self developed  Researcher  
Observation  Site based visible evidence on 
mitigation implementation and 
monitoring 
Self developed Researcher 
Source: Fieldwork 2014 
3.4.1 Mitchell’s (1997) mitigation hierarchy guidelines  
Mitchell’s (1997) mitigation guidelines form (Appendix 1) was used in recording and classifying 
the mitigation measures proposed in the sampled EISs. The guidelines form consisted of one 
section where the researcher listed the mitigation measure proposed in the EIS and five columns 
which classified each of the proposed mitigation measure into avoid, reduce, repair, compensate, 
or enhance during data analysis.  
3.4.2 The amended Lee and Colley (1992) EIS Quality Review Package  
The amended Lee and Colley (1992) EIS quality review package (Appendix II) was used in 
recording the impacts, their sources and proposed mitigation measures from each reviewed EIS. 
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The Lee and Colley package has been extensively used in similar studies in the past and is 
deemed appropriate for such exercises (Hoffman, 2007; Sandham et al., 2008; Mohammad, 
2009). The package is structured around four review areas as follows: 
 Description of the development, the local environment, and the baseline conditions;  
 Identification and evaluation of key impacts;  
 Alternatives and mitigation; and,  
 Communication of results. 
In the past, the quality of EISs has been reviewed using either the aggregated or disaggregated 
EIS quality evaluations (Glasson et al., 2005; Badr et al., 2011). Aggregate EIS quality 
evaluations review all the four areas of the EIS highlighted above, and focus on either specific 
group of EISs such as mining projects or cover a mixture of different EISs covering different 
projects.  
Disaggregated EIS quality evaluations focus on individual or a combination of review areas 
(Badr et al., 2011). In this study two review areas: impact identification and evaluation (review 
area 2), and alternative and mitigation measures (review areas 3) were evaluated. It was therefore 
deemed appropriate to use disaggregated EIS quality evaluation. 
3.4.3 Questionnaires  
Babbie (1998) describes a questionnaire as a document comprising a set of questions that are 
intended to obtain answers and opinions of respondents on the topic under research. 
Questionnaires can be structured or unstructured. In this study, two structured questionnaires 
providing options for each question, with the respondents selecting or marking the most 
appropriate answer were used (Appendices III and IV). Respondents were, however, given the 
opportunity to comment or indicate their views on certain questions that were left open-ended.  
The questionnaire items were different for the two groups of respondents (environmental 
managers and members of the local communities). Questioning environmental managers and 
members of the local communities was considered one effective way of understanding the 
implementation and effectiveness of implemented mitigation measures. Structured questionnaires 
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were thought to be the most appropriate instrument for collecting data from both environmental 
managers and members of the local communities for the reason that it is relatively cheap and 
takes less time.  
The use of questionnaires meant that consistent results were obtained and that they were 
comparable among respondents in similar groups. The standardized questions simplified the 
collection of data. The responses in the questionnaires used in this study were pre-coded. 
3.5 Sample selection 
Four samples were used in the study. The samples consisted of the EISs, the mines used as case 
study sites, environmental managers and members of the community at and living around the 
selected case study mines (Table 3.2). 
 Table 3.2 Types of samples used in this study 
Key research areas Sample  Purpose 
Quality of EISs Mine EISs carried out along 
the Great Dyke between 
2003 and 2010 
 To analyse the quality of EISs in terms of impact 
identification and evaluation, and proposed 
mitigation measures  
 To analyse the types of mitigation measures 
proposed in EISs 
Implementation and 
effectiveness of mitigation 
measures 
Mines for case study 
research 
 To analyse the extent to which mitigation 
measures proposed in EISs are implemented by 
project proponents. 
 To examine EIA follow-up evidence 
 To assess the effectiveness of implemented 
mitigation measures 
Environmental managers at 
case study selected mines 
 To understand environmental managers’ 
knowledge and perceptions about the 
implementation and effectiveness of mitigation 
measures proposed in EISs. 
Members of local 
communities around case 
study selected mines 
 To understand members of local communities’ 
knowledge and perceptions about the 
implementation and effectiveness of mitigation 
measures proposed in EISs. 
Source: Fieldwork 2014 
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The EISs samples were used in phase I of the research. The EIS sample size was influenced by 
several factors, including previous sample sizes used in similar studies, data availability and the 
time frame within which the data was required for the study. Lee (ibid), an authority on EIA 
research throughout the 1980s and 1990s and a global champion of EISs reviews evaluated 
between 40 and 83 EISs per study (Mohammad, 2009). Androulidakis and Karakassis (2006) 
reviewed a total of 37 EISs when evaluating the quality of EISs in Greece. Nadeem and Hameed 
(2006) reviewed four EISs to assess the quality of randomly selected EISs in Pakistan while 
Sandham et al. (2008) assessed 20 EISs when evaluating the quality of mining EISs in South 
Africa. In this study, due to time limitations, and the manner in which the EISs were accessed, it 
was decided that 22 EISs would be sufficient. The manner in which the sample was selected 
together with the temporal distribution is explained below. 
The initial plan of this study was to access and use EISs lodged with the Environmental 
Management Agency’s (EMA) database library. However, EMA officials considered EISs in 
their library confidential documents and inaccessible to third parties such as researchers even 
with confidentiality guarantees. Consequently, the study relied on the consent of EMA registered 
EIA consultants and large-scale mining organizations to access the EISs.  
Out of 35 EIA EMA registered consultants, 20 were purposively approached because of their 
proximity to the Great Dyke and contacts availability via email addresses. From the 20 targeted 
consultants, the study sought access to EISs similar to those submitted to EMA and covering 
mines along the Great Dyke and conducted between 2003 and 2010. Of the 20 consultants 
contacted, seven responded positively, two indicated that they did not have any EISs for projects 
along the Great Dyke. One declined, citing legal implications while the remaining 10 did not 
respond to the request. 
In addition, five large-scale miners were contacted with a similar request for access to their EISs. 
One proponent with three mining operations along the Great Dyke responded positively 
(Appendix VIII) while the other one indicated that it was down-scaling its operations and 
therefore could not assist. The third one cited confidentiality of its information for study purposes 
and the other two did not respond. 
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The total number of EISs received for review was 36. Out of this number, 13 were carried out 
after 2010 and were therefore ineligible for research consideration, according to the set criteria. 
One had some missing information and was therefore excluded, leaving 22 EISs relevant for the 
study.  
Eight environmental managers at selected mines were used in the study. The managers had 
extensive working experience. The average number of years of experience was four and a half 
years. Half of the respondents (4) had four years working experience at the mine. The high level 
of education could mean a skilled labour force knowledgeable about the environmental issues 
likely to arise from mining activities and ways of mitigating them. It is also probable that the 
number of years of experience was crucial in respondents’ responses to the issues raised in the 
questionnaire.  
Of the eight respondents, six were safety, health, environmental and quality (SHEQ) officers. 
One was the mining division environmental manager and the other an environment 
superintendent manager. SHEQ responsibilities included preparing EMPs, monitoring the 
environment by collecting samples at designated points every month, carrying out internal 
environmental audits, analysis of accident/incident trends, environmental education, occupational 
health and safety for the work force, planning and reporting on SHEQ issues. SHEQ was also 
responsible for ensuring that employees were allocated environmental responsibilities for the jobs 
and activities. 
The mining division environment manager was responsible for implementing the EMPs, 
environmental monitoring, auditing, and environmental education. The environment 
superintendent was responsible for tracking legal issues and facilitating legal compliance, 
monitoring of environmental impacts and aspects as well as sustainability reporting. The whole 
team however worked as a unit ensuring and overseeing the environmental management impacts 
of sites and the remediation of any issues that affect the environment due to mining activities. 
The last sample consisted of members of the local communities surrounding the selected mines. 
The respondents were purposively selected on the basis of their knowledge of the community, the 
environment and mining in the area. A total of 40 residents living around the two selected mines 
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were selected. One responded opted not to answer the questions, hence 39 responses were 
reviewed in this study.  
The profile of the respondents interviewed is shown in Table 3.3. They were purposively sampled 
using the criteria such as the villages’ proximity to mines, leadership in the villages, 
socioeconomic activities and gender. Nine communities were identified for investigation on the 
basis of their proximity to the selected mines. The village leaders such as headmen, councillors 
and ward chairpersons in each village were considered first.  
Table 3.3 Demographic ccharacteristics of the members of local communities interviewed  
Variable Number of respondents  
Sex  Male  24 
Female  15 
Age group  21-30 15 
31-40 8 
41-50 8 
51-60 7 
>60 1 
Marital status  Single  3 
Married  30 
Divorced  3 
Widowed  3 
Education level  No schooling  2 
Primary  17 
Secondary  20 
Period stayed in the area in years <1 1 
1-5 7 
6-10 4 
11-15 9 
16-20 12 
>20 6 
Source: Fieldwork 2014 
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More than 80 percent (n=39) of the respondents had stayed in the area for at least five years and 
had substantial knowledge of the mining activities and their related environmental impacts. The 
remaining 20 percent were knowledgeable of the place and its local environment.  
3.6 Pilot study 
In preparing for the research, the research instruments were piloted in order to clear any 
ambiguities in any of the instruments before it was used. Yin (2009) stresses the importance of 
piloting the research instruments, arguing that it helps in refining a researcher’s data collection 
plans with respect to the research instruments and the procedures to be followed in collecting the 
data. Yin (2009) further suggests that the pilot study respondents should be similar to those used 
in the main enquiry. 
The amended Lee and Colley (1992) EIS quality review package and Mitchell’s (1997) 
mitigation guidelines instruments were piloted on two EISs randomly selected from the list of 
those EISs not considered for the study because they were carried out after 2010. As a result of 
the analysis of the pilot review of the two EISs, the amended Lee and Colley (1992) EIS quality 
review package was further adjusted to ensure that the sources of impacts were captured to make 
it suitable to relate the identified impacts to their sources.  
Questionnaires were piloted by the researcher in early July 2013 on a convenience sample. The 
local community sample was drawn from ten randomly picked members of the local community 
at the main shopping centre close to one mine selected for the study. All the approached 
respondents answered the questions asked. The feedback from the respondents showed that the 
average time taken to complete one questionnaire was between twenty and thirty minutes. Based 
on the time taken to complete one questionnaire, it was decided to maintain the number of 
questions as the time taken to complete the questionnaire was deemed not so long to make the 
respondent lose interest. The questions deemed unclear by the respondents were re-worded before 
the questionnaire was administered in the final study.  
The questionnaire administered to environmental managers was sent to three environmental 
managers at one mine operated by the same proponent who owned the two selected mines being 
studied but not considered in the final study. The questions were later discussed face to face with 
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the three managers to identify areas that needed clarification. From the responses gathered, 
amendments were made before the final questionnaire was produced.  
The time spent piloting the research instruments were rewarding as it enabled the researcher to be 
familiar with the data gathering instruments in the real application. The pilot study achieved a 
number of goals which informed the general conduct of the main research. First, it identified the 
steps necessary to capture the attention of the respondents and the removal of redundant 
questions from the questionnaire. Secondly, it explored the willingness of the respondents to 
participate in the study. The pilot study was instrumental in helping the researcher identify the 
necessary procedures to follow which allowed the data collection to take place without being 
suspected by the respondents as being politically motivated. This study was carried towards 
elections in Zimbabwe, and, as such, members of the communities would be reluctant to answer 
some of the questions. Lastly, the pilot study demonstrated that the wording of the questionnaire 
could not place the respondents in any danger.  
Data generated from the pilot study was excluded from the final analysis. Having piloted the data 
collection instruments and amended the instruments accordingly, the next section discusses how 
the data were collected.  
3.7 Data collection procedures 
Data collection was carried out in three phases. Phase I was from February to May 2013. During 
this phase, data from sampled EISs on impacts and proposed mitigation measures were recorded 
in Mitchell’s (1997) mitigation guidelines (Appendix I) and the amended Lee and Colley’s 
(1992) EIS quality review package (Appendix II) forms. 
Phase II was in July 2013. Data regarding the implementation of mitigation measures were 
collected at case study sites. Data collection included document reviews and questionnaire 
interviews with environmental managers and members of the local communities living around 
case study mines.  
Phase III was from mid July to first week of August 2013. Data on EIA follow-up evidence were 
collected through document reviews and field observations. Additional data for use in this phase 
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were collected in phase II during questionnaire interviews with environmental managers and 
members of the local communities and field observations.  
It was essential to obtain sufficient and relevant data through appropriate research methods in 
order to answer the research questions. Yin (2009) suggests that triangulating different data 
collection tools and methods is one effective way of dealing with the challenges of this nature. 
Thus various data collection methods and techniques were used. The methods employed in 
collecting data under each phase are presented in detail in the following sections. 
3.7.1 Data collection from documents  
Data from EIS documents formed the basis of understanding the quality of EISs in terms of 
impact identification and evaluation, and proposed mitigation measures. In addition, data from 
project EMPs and environment monitoring reports and records formed the basis on which 
mitigation implementation and monitoring were reviewed.  
The documents reviewed included EISs, EMPs, Environment policy and environment monitoring 
reports. Each document was carefully read in order to extract the specific answers to the research 
questions.  
Mitigation measures proposed in each of the 22 EISs were recorded in Mitchell’s (1997) 
mitigation hierarchy guidelines form (Appendix I). In addition, the identified impacts and their 
sources, and proposed mitigation measures contained in each EIS were recorded in the amended 
Lee and Colley (1992) EIS quality review package form (Appendix II).  
Mitigation measures in project EMPs were separately recorded in Mitchell’s (1997) mitigation 
hierarchy guidelines forms (Appendix I). This assisted in providing evidence regarding the 
implementation of proposed mitigation measures in EISs. 
3.7.2 Questionnaire administration 
Two different sets of questionnaires were used to collect data from environmental managers and 
members of the local communities. Questionnaires for environmental managers were self 
administered, while those for members of the local communities were administered by the 
researcher with the assistance of two pre-trained research assistants.  
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For environmental managers, questionnaires, together with the consent form were dispatched to 
respondents through the office of the chief environmental manager of the two mines being 
studied via email. The respondents were asked to return the completed forms to the chief 
environmental manager by email, from where the completed questionnaires were collected.  
As for members of the local communities, the questionnaires were administered by the researcher 
with the assistance of two pre-trained research assistants. The contents of the consent form were 
read out to the respondents first before they were asked whether they were interested in taking 
part in the interview. Questions were asked in the local language with the responses recorded in 
English.  
3.7.3 Field observations  
Observations were conducted in and around the case study sites. In particular, land reclamation, 
re-vegetation, hazardous and solid waste management, tailings, sewer treatment and underground 
water monitoring sites were visited to assess the mitigation measures implemented by the project 
proponent. Observations provided an opportunity for the researcher to look directly at what was 
taking place regarding the implementation of mitigation measures in the field. In addition, notes 
were taken during the field survey on the effectiveness of the implemented mitigation measures. 
Qualitative evidence was collected in the form of photographs. 
3.8 Data analysis 
The process of data collection was followed by that of data analysis. Data were analysed using 
STATA® version 11 (Stata Corp, Texas, USA). Mitigation measures recorded in Mitchell’s 
(1997) mitigation guideline were first manually graded by completing Mitchell’s (1997) 
guideline form shown in Appendix I. The impacts and proposed mitigation measures recorded in 
the amended Lee and Colley (1992) EIS quality review package (Appendix II) were also 
reviewed and manually graded according to their quality as outlined in the following section.  
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3.8.1 Grading of the quality of EISs in terms of proposed mitigation measures 
Each mitigation measure recorded in Mitchell’s (1997) mitigation hierarchy guideline form was 
graded into one of the five categories: avoid, minimise, repair, compensate or enhance (Appendix 
I).  
The impacts and proposed mitigation measures recorded using the amended Lee and Colley 
(1992) EIS quality review package form (Appendix II) were also graded from A to F, using the 
criteria shown in Table 3.4.  
Table 3.5 Grade symbols for assessing EIS quality using the Lee and Colley review package 
Symbol Explanation 
A Relevant tasks well performed, no important tasks left incomplete. 
B Generally satisfactory and complete, only minor omissions and inadequacies. 
C Can be considered just satisfactory despite omissions and/or inadequacies. 
D Can be considered just satisfactory despite omissions and/or inadequacies. 
E Not satisfactory, important task(s) poorly done or not attempted. 
F Very unsatisfactory, important task(s) poorly done or not attempted. 
Not applicable  Not applicable. The Review Topic is not applicable or is irrelevant in the context of the statement. 
Source: Lee and Colley (1992) 
The amended Lee and Colley’s (1992) EIS quality review package was used in grading the two 
review areas (review areas 2 and 3). Figure 3.3 illustrates how mitigation measures (review area 
3) were graded, starting with subcategories. Subcategories were initially assigned particular 
assessment symbols according to the extent to which specific tasks were performed. Results of 
subcategories were then used to assess each category as shown in Figure 3.3. The results of 
categories were then used to assign the overall symbol of the review area. The same format was 
followed when reviewing review area 2. 
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Figure 3.3 Adapted Hierarchical structure of the Lee and Colley (1999) EIS review package 
 
Source: Adapted from Lee and Colley (1992) 
The Lee and Colley (1992) EIS quality review package suggests that two experts should review 
each EIS in order to avoid bias during evaluation (Lee et al., 1999). After independently 
reviewing each EIS, the reviewers should meet to discuss any differences of opinion before 
finalizing the outcome of their joint reviews. Peterson (2009) concurs with this approach, arguing 
that pair assessment is more critical than individual assessment. This study supports these 
recommendations.  
However, for this study it was not possible to have two independent reviewers for each EIS due 
to time constraints and the absence of individuals knowledgeable about the area being researched 
on at that place and time. To minimize bias, three EISs were re-reviewed by the same researcher 
and the results compared to the previous ones following the similar approach adopted by Bond 
and McGrath (1997). The approach entailed reviewing randomly picked EISs and re-reviewing 
them after some time and then comparing the results with those of the previous reviews. Bond 
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and McGrath (1997) and Matrunola (2007) previously used one reviewer and noted that the 
results of one reviewer were similar to those reviewed by more than one reviewer. 
The manually graded mitigation measures in the 22 EISs were entered into Microsoft Access® 
2007 database (Microsoft Corporation, Redmond, USA) and later exported to Microsoft Excel® 
2007 (Microsoft Corporation, Redmond, USA) for data cleaning and conversion to non-binary 
data. It was later exported to STATA® version 11 (StataCorp, Texas, USA) for analysis using 
simple statistics and appropriate tables and charts to find out the overall quality of the EISs in 
terms of identified impacts and proposed mitigation measures and the types of mitigation 
measures.  
3.8.2 Statistical analysis for implementation and monitoring data 
All data collected were entered into Microsoft Access® 2007 database (Microsoft Corporation, 
Redmond, USA). Qualitative data were coded for easy classification. It was then exported to 
Microsoft Excel® 2007 (Microsoft Corporation, Redmond, USA) for data cleaning and 
conversion to non-binary data such as qualitative responses. The steps followed in qualitative 
data analysis included coding the data by segmenting and labelling the text, using codes to 
develop themes by aggregating similar themes and then constructing narratives.  The data were 
then exported to STATA® version 11 (Stata Corp, Texas, USA) for analysis.  
Chi-square and Fischer’s exact tests were carried out to assess the association among the 
responses. However, analyses of variance were used to assess the significance of results. Tests for 
association or significance were carried out at p < 0.01 significant level. 
3.9 Ethical considerations  
Valuable preparatory work included more than eight months of seeking ethical clearance from the 
University of South Africa Ethics review committee, Environmental Management Agency and 
Ministry of mines and mining development in Zimbabwe. Orb et al. (2000) highlight the 
importance of such ethical issues when conducting a research. Some of the important concerns 
raised by Orb et al. (2000) include voluntary participation, no harm to respondents, anonymity 
and confidentiality, analysis and reporting. This study observed these ethical standards by 
conducting the study in the following manner: 
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 Approval was sought and granted from the University of South Africa Research Ethics 
Committee (Appendix V). 
 Letters of approval were also sought and obtained from EMA, Ministry of Mines (Zimbabwe) 
before the study was carried out (Appendices VI and VII).  
 Prior to the questionnaire survey for both environmental managers and members of the local 
communities, respondents were given an information sheet explaining the aim and purpose of 
the study and the methods of data collection that they were required to participate in. All the 
respondents were given a consent form to sign if they agreed to participate in the study. They 
were also informed that they were free to withdraw from the study or not answer questions 
they did not feel like addressing.  
 Respondents were given clear, unambiguous questions regarding the issues being researched. 
A written consent form, which was duly signed by each of the respondents, was used before 
the questionnaire was administered. 
 The researcher safeguarded respondents’ identities and responses from public disclosure by 
ensuring anonymity on the administered questionnaires.  
3.10 Limitations of the study 
The study experienced some challenges regarding accessibility of some information. As already 
explained in this chapter, one of them was unavailability of EISs from EMA for reasons already 
highlighted. However, despite this challenge, on the whole the researcher managed to access the 
data from consenting EIA consultants registered with EMA and proponents. 
This study also acknowledges that in order to have more conclusive results, a larger sample, 
especially of EIS focusing on large-scale mines, would be needed. In this study, one of the main 
limitations was the limited number of EISs on large-scale mines. The interpretation of this data 
may therefore have some limitation since the conclusions are drawn based on a small sample. If 
similar studies were to be carried out, it would be best to do so with a larger sample size made up 
of EISs of large-scale mines. 
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The study also notes that the reviews of EIS quality are inherently subjective. Alternatively, two 
reviewers are recommended for each EIS before the results are discussed and the gaps between 
the grades from two reviewers narrowed (Lee et al., 1999). According to Lee et al., (1999), in 
order to reduce subjectivity, the EIS should ideally be reviewed using a double blind approach, 
and they should be reviewed independently by two individuals before a grade is agreed upon. In 
this study the EISs were reviewed by the researcher alone. However, to minimize bias, three EISs 
were repeatedly reviewed at day intervals by the researcher and the results compared to the 
previous ones following the approach previously used by Bond and McGrath (1997). The results 
were similar. In previous studies (Bond and McGrath, 1997; Matrunola, 2007; Mohamed, 2009) 
the results of single reviewers have however been found to be similar to those reviewed by more 
than one reviewer.  
Eliciting information from some members of the community needed extreme caution as data was 
collected during political campaigns for the national election held on the 31st July 2013 in 
Zimbabwe. Some respondents could have reluctantly expressed themselves despite being assured 
that this was purely an academic exercise which had nothing to do with political campaigns that 
were taking place. Incessant probing and continuous assurance from the researcher as well as 
approaching the local leadership first and using locally known individuals as research assistants, 
however, helped to achieve some success. 
3.11 Chapter summary  
This chapter presented the way the study was conducted. The focus was on description of the 
research design, the data used and its sources, sample selection, research instruments, piloting the 
research instruments, data collection and analysis. The chapter made a detailed description of 
research triangulation, involving document reviews, questionnaires and observations. Both 
manual content analysis techniques and computer based STATA® version 11 (Stata Corp, Texas, 
USA) analysis were applied. Statistics such as Chi-square, Fischer’s exact tests and analysis of 
variance were utilized to provide a basis for discussion of the results. Ethical issues considered 
and challenges experienced in gathering the data were also discussed. The next chapter presents 
the first objective research findings, their interpretation and discussion.  
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CHAPTER 4  QUALITY OF EISs: IMPACTS AND PROPOSED 
MITIGATION MEASURES 
4.1 Introduction  
This research investigated the effectiveness of EIAs in mitigating the impacts of mining activities 
along the mineral rich Great Dyke belt of Zimbabwe. In Chapter 3, the research design and 
methods utilized to gather the data that informed the study were described in detail in order to 
answer the research objectives.  
In this chapter, the findings answering the first research objective: to assess the quality of 
mitigation measures proposed in the mining EISs for selected projects along the Great Dyke of 
Zimbabwe, are presented. The answers came from twenty-two EISs. The amended Lee and 
Colley (1992) EIS quality review package and Mitchell’s (1997) mitigation hierarchy guidelines 
were the criteria used to determine the quality of the reviewed EISs. 
In the following section, the description of the EISs that provided answers to the first research 
objective is provided. This is followed by the description of the findings on the identified impacts 
and their quality and later by the description of the findings on the mitigation measures proposed 
to address the identified impacts. The types of mitigation measures as well as their quality are 
analysed in the last two sections before the summary of the chapter. 
4.2 Description of the EIS cases  
The 22 EISs accessed and reviewed in this study are shown in Figure 4.1. Figure 4.1 shows a 
general increase in the number of reviewed EISs from the period 2003 to 2010. The increasing 
trend in the number of EISs from the year 2003 also suggests the effecting of the EIA legislation 
in Zimbabwe which was introduced in 2003. The increase could also be attributed to increased 
investment in mining activities especially by small-scale miners along the Great Dyke over the 
period. 
Both large and small-scale mines were represented in the EISs sample. Out of the 22 EISs 
reviewed, two focused on large-scale mines while the remaining 20 represented small-scale 
mines. The skewed distribution of EISs towards small-scale mines reflects the increasing number 
of small-scale mining in Zimbabwe especially after the year 2000 as some industries retrenched. 
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Figure 4.1 EISs reviewed by year of submission  
 
Source: Fieldwork 2014 
The content chapters of the EISs as specified in the regulations were similar. This enabled 
comparison during analysis in terms of the details under each of the areas under review.  There 
was however a number of differences regarding details under each of the chapters under review. 
As a result some EISs were more detailed and voluminous in lengths than others. The length of 
the EIS documents ranged from 56 to 152 pages. The two EISs focusing on large-scale mines had 
the highest number of pages ranging between 146 and 152. Additional information included in 
EISs focusing on large-scale mines included the terms of reference, detailed baseline 
environmental parameters measured during the scoping studies of the EIAs, alternatives 
demographic statistics about the stakeholders interviewed, as well as the curriculum vitae of the 
EIA consultant teams.  
The project proponent is the central figure in the EIA process according to the Environmental 
Management Act in Zimbabwe. EIA consultants are hired and paid by the project proponents for 
the EIA work. The proponent bears the cost of EIA and in a way is responsible for making the 
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EIS document. The EIA consultant is hired to do the job by the proponent. This arrangement has 
the potential to compromise the quality of EISs as the proponent can sometimes manipulate the 
EIA consultant to influence the contents of the EIS, despite the presumption that consultants are 
independent.  
4.3 The findings  
In order to assess the potential effectiveness of EISs to decision making, the quality of EISs was 
evaluated. In this section, the first research objective of the study about the quality of EISs in 
terms of impact identification and evaluation, and proposed mitigation measures is thus 
answered. For recap, the amended Lee and Colley (1992) EIS quality review package and 
Mitchell’s (1997) mitigation hierarchy guidelines were the instruments used to determine the 
quality of EISs. The findings are presented under the headings of the two areas reviewed. 
4.3.1 Characteristics of impacts identified in EISs  
As discussed under section 2.4 in Chapter 2, in Zimbabwe, Section 99 (c) and (d) of the 
Environmental Management Act (Chapter 20: 27) of 2003 compels project proponents to identify 
potential environmental impacts of development activities and consequently propose mitigation 
measures that address the identified impacts.  
This research identified a total of 919 impacts from 22 reviewed EISs. The impacts were 
categorized according to the project phase and the environmental aspects impacted on. The 
results show that within the mining project life cycle, the operations phase had the highest 
number of impacts, amounting to 727 (79 percent) of the total impacts observed. The 
construction phase had 137 (15 percent) of the total impacts observed and had the second highest 
number of impacts. The decommissioning phase had the smallest number at 55 (6 percent) of the 
total impacts observed.  
The research considered 14 environmental elements as likely to be impacted on (Table 4.1). Of 
the 14 considered elements, water was the most aspect likely to be affected, accounting for 184 
(20.4 percent) of the 919 impacts. Socioeconomic element such as expected employment 
opportunities and improved standard of living were the second most highlighted impacts 
contributing 111 (13.4 percent) of the total impacts. Six other elements: health, ecology, air, 
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occupation and safety, soil and noise showed impact proportions ranging from 83 (9 percent) to 
55 (6 percent) of the total impacts as shown in Table 4.1. Archaeological and wildlife impacts 
were the least represented impacts at 0.5 percent of the total impacts.  
Table 4.1 Environmental elements in impact identification and mitigation areas of EISs  
Nature of impacts Environmental 
element impacted  
Frequency of 
environmental 
element impacted in 
EISs 
Percentage of 
all elements 
Number of 
EISs covering 
the impacts 
and element 
Percentage of 
EISs 
Covering 
impact and 
element 
Siltation  Water  169 20.4 22 100 
Acid mine drainage 
Water depletion  
Flooding risks 
Fugitive dust  Air  71 8.6 21 96 
Exhaust gases  
Gases from mineral 
smelting  
Poor ventilation  
Invasive species  Biodiversity/ 
Ecology 
73 8.8 
 
22 
 
100 
Deforestation  
Biodiversity depletion  
Open pits Soil/Land  65 7.9 22 100 
Soil/land 
contamination  
Soil erosion  
Landscaping/ visual  Aesthetic  30 3.6 8 36 
Solid and hazardous 
waste 
Waste  25 3 15 68 
Fire hazards Fire  38 4.6 5 23 
Ground vibrations Noise 56 6.8 21 96 
Machinery  Health  82 9.9 22 100 
Blasting  
HIV/AIDS 
Health infrastructure 
Injury, accidents  
Occupational issues  Safety  70 8.4 20 
 
91 
Jobs for locals  Socioeconomic 111 13.4 22 100 
Conflicts over 
compensation of land 
Increased crime  
Improved quality of 
life 
Wildlife loss Wildlife  4 0.5 4 18 
Construction  Infrastructure  28 3.4 9 41 
Destruction of 
archaeological sites 
and evidence 
Cultural  6 0.7 3 14 
Source: Fieldwork 2014 
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The commonly raised water impacts included the siltation of surface water bodies with 98 (53 
percent), acid mine drainage pollution, 83 (45 percent) and flood risks, four (2 percent) impacts.  
Socioeconomic impact data predominantly reflected the anticipated benefits, pertaining to local 
job prospects, and improved standard of living for the locals and infrastructural development 
(roads, clinics, schools). Additional positive socioeconomic impacts included the establishment 
of secondary businesses as a result of mining activities. Issues of land disputes, compensation 
disagreements between project proponents and landowners, crime and antisocial behaviours 
featured in 17 of the 22 EISs and constituted about 34 (28 percent) of the total socioeconomic 
impacts.  
Land clearance and excavations due to mining activities attributed for 71 (86 percent) of 
biodiversity losses and land degradation impacts and were covered in all 22 EISs. Increased 
demand for fuel wood was highlighted as a significant threat to forests in 13 of the 22 EISs. 
Threats due to invasive species were reported in six EISs. Land clearance and excavations, 
drilling and blasting were similarly blamed for more than 88 percent of the fugitive air pollution 
in all 22 EISs.  
Noise pollution was reported in 21 of the 22 EISs. Much noise was attributed to the blasting, 
ground vibrations and machinery movement. Of the 56 noise cases reported, 37 (66.1 percent) 
were attributed to blasting and related ground vibrations. The remaining 34.9 percent were 
attributed to noise from machinery. Noise pollution was also reported to frighten animals as well 
as interfere with their breeding. 
The above mentioned impacts, as was debated under section 2.2 in Chapter 2 of the literature 
review, had the potential to adversely impact on the environment. The impacts could therefore be 
regarded as similar to those from previous findings. The section that follows presents the findings 
on the quality of the EISs in terms of the identified impacts. 
 
 
 
 
 75 
 
4.3.2 Quality of EISs in terms of impact identification and evaluation (review area 2) 
In terms of impact identification and evaluation, 15 of the 22 reviewed EISs were graded as 
satisfactory (A-C). Figure 4.2 shows that 9 of the 22 EISs were graded B or better while about 6 
were graded C. Seven of the 22 EISs were graded as unsatisfactory in terms of impact 
identification and evaluation. 
Figure 4.2 Quality of EISs in terms of impact identification and evaluation 
 
Source: Fieldwork 2014 
The in-depth analysis of the subcategory dealing with stakeholders affected by the development 
(sub-category 2.3.5) revealed that 20 of the 22 EISs were graded as satisfactory, suggesting that 
public consultation was considered seriously by EIA consultants. Nineteen of the 22 EISs 
provided demographic statistical data on the stakeholders identified in their Appendices. Such 
information included the name of the stakeholder, age, gender, occupation, location and identity 
particulars. Of concern, however, was the varied number of stakeholders consulted. In the 19 EIS, 
the number of stakeholders consulted ranged from ten to fifteen. In three EISs the number of 
stakeholders consulted exceeded 30 and included stakeholders with indirect interests such as 
policy makers and water users downstream of the projects. This disparity suggests the lack of 
guideline provided by the Environmental Management Agency (EMA) indicating the number of 
stakeholders who must be consulted during EIA public consultations. 
Sixteen of the 22 EISs were graded as satisfactory in terms of identifying and assessing the 
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impacts (subcategory 2.1.2). Impacts discussed included those highlighted in section 4.3.1 of this 
chapter. The impacts were quantified in three of the 22 EISs. The quantified variables included 
water and soil quality parameters such as pH, heavy metals such as cadmium, mercury and 
arsenic; unemployment rate, education level and number of people per household. In 19 EISs the 
impacts were qualitatively described with no impacts expressed quantitatively.  
Deficiencies were recorded in the subcategory dealing with the terms of reference (sub-category 
2.1.1), where 19 of the 22 EISs were graded as unsatisfactory (D-F). The terms of reference were 
sufficiently provided in three (13.6 percent) of the 22 EISs and graded B and better. In five EISs, 
the terms of reference contained little information detailing what was expected of the EIA 
consultant. The terms of reference did not specify the characteristics of the EIA consultant team 
in terms of areas of specialization needed to identify and predict the impacts, impact magnitude, 
impact severity, environmentally sensitive areas and key impacts selected for further 
investigation. In the remaining 14 EISs the terms of reference were omitted. The methods used to 
identify the impacts (subcategory 2.2.3) were graded un-satisfactory in 9 of the 22 EISs.  
Comparatively, the two EISs focusing on large-scale mines performed better than those focusing 
on small mines in all subcategories of review area 2. All the subcategories of EISs focusing on 
large-scale mines were graded C or better. 
As has been elaborated in Chapter 2, under section 2.6.1, the quality of EISs in terms of impact 
identification is not consistently uniform across different EISs. Of importance to the study were 
findings on the deficiencies on some subcategories such as terms of reference, impact 
identification methods and the varied number of stakeholders consulted across different EISs. On 
the understanding that the EIA consultants were informed by the terms of reference in terms the 
expected outputs and other details of the impacts they were expected to identify during the EIAs, 
the issue of detailed terms of reference was regarded as an important one in terms of the quality 
of EISs. The absence or deficient terms of reference in EISs suggest that project proponents lack 
adequate knowledge about what is involved in EIA and therefore leave everything to EIA 
consultants. It also suggest that some EIA consultants especially those focusing on small-scale 
mines could be using templates to prepare EISs for new projects and are thus less worried about 
the terms of reference. Alternatively, the absence of detailed terms of reference suggest that the 
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project proponents are attempting to reduce the EIA costs given that they are responsible for 
funding EIA as highlighted under section 4.2 of this chapter.  
The existence of standard guidelines specifying the detailed impacts that should be quantitatively 
measured, analysed and reported in EISs could be one solution to the disparities identified in the 
22 EISs reviewed in this study. Since the study aimed at assessing whether the proposed 
mitigation measures were addressing the real impacts of mining activities, it is the view of this 
study that if the impacts are not properly identified, the proposed mitigation measures are focused 
on addressing wrong impacts. This could also explain the rejection by decision-makers some of 
the recommendations proposed in EISs.  
4.3.4  Characteristics of mitigation measures proposed in EISs 
A total of 908 mitigation measures were proposed to address the 919 identified impacts in the 22 
EISs. In general, the proposed mitigation measures matched the identified impacts. Table 4.2 
summarises the proposed mitigation measures. The distribution of the mitigation measures was 
similar to that of impacts. The projects’ operational phase received the highest proportion of 
mitigation measures at 567 (62.4 percent). The construction phase was second in terms of 
mitigation measures allocation at 208 (23 percent). The decommissioning phase had the lowest 
number of mitigation measures at 195 (21.3 percent).  
The distribution of mitigation measures by environmental impact were skewed towards 
addressing hazardous waste impacts (14.5 percent). While data on impacts suggested increased 
risks to water with 20.4 percent of the impacts, this study found modest association between 
water impacts and mitigation measures addressing water related impacts (22.3 percent). The 
distribution of other mitigation measures by environmental impact included ecology (12.3 
percent), socioeconomic benefits (10.7 percent), land degradation (9.9 percent), noise pollution 
(8.5 percent), air pollution (4.6 percent), fire hazards (4.4 percent) and health hazards (4.3 
percent).  
 78 
 
Table 4.2 Mitigation measures proposed in EISs  
Environmental 
element 
impacted 
Nature of 
impact 
 Mitigation measures proposed Number 
of EISs 
with 
mitigation  
Percentage 
of total 
EISs 
Water  Siltation  Restricting movement of machinery to designated areas, minimizing vegetation clearance, 
earthworks management, contour ridges, re-vegetation 
22 100 
Contamination  Constructing standard tailings dams/ponds, monitoring, training workers, waste stabilization, 
recycling , treating acid mine drainage, control storm water, fence ponds and tailings dams 
16 72 
Water 
depletion  
Rain water harvesting, restricting water use 7 32 
Flooding risks Pumping out excess water, water diversion 4 18 
Air Fugitive dust  Sprinkle water on surface, dust suppression measures, restricting movement, provision of safety 
clothes to workers, regular check-up for workers, health education, vegetate rock waste dumps 
22 100 
Exhaust gases  Maintain machinery, monitoring 6 27 
Gases from 
mineral 
smelting  
Maintain machinery, monitoring, invest in new technologies, clean gases 3 14 
Poor 
ventilation  
Ensure adequate shaft ventilation, monitoring 2 9 
Ecology  Invasive 
species  
Destroy all alien invasive species, environmental education 3 14 
Deforestation  Minimize vegetation removal, restrict clearance to desired areas only, compensate destroyed 
forests, establish indigenous vegetation seed banks, create green banks, rehabilitate disturbed 
17 77 
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areas with similar vegetation as before, establish indigenous tree nurseries   
Biodiversity 
depletion  
Restrict ecosystem disturbance, environmental awareness, preserve endangered species  5 23 
Soil/land 
degradation  
Open pits Rehabilitate all open pits, backfilling, land reclamation, plant trees and grass on rehabilitated 
lands, stock material for reclamation 
10 45 
Soil/land 
contamination  
Minimize oil leakages, construct standard ponds and tailings dams, monitor soil quality 
regularly 
6 27 
Soil erosion  Construct contour ridges where slope is steep, institute erosion control measures, use waste rock 
to maintain roads, rehabilitate gullies 
12 55 
Landscape Excavations Reclamation of degraded lands 3 14 
Wildlife  Poaching  Awareness, criminalize poaching, minimize wildlife habitat destruction  4 18 
Environmental 
aspect  
Nature of 
impact  
Mitigation measures proposed Number 
of EISs 
with 
mitigation 
Percentage 
of total 
EISs 
Waste  Hazardous 
chemicals 
Training, awareness, provide waste bins to employees 8 36 
Fire hazards  Fire hazards Prevent fires in fire-prone areas, maintain fire equipment, train workers in fire fighting, create 
fire guards  
5 23 
Noise Ground 
vibrations  
Provide workers with ear plugs, warning sirens 6 27 
Machinery  Provide workers with ear plugs, restrict vehicle movement 13 59 
Blasting  Provide workers with ear plugs, warning sirens, confine blasting to day time, monitor blasting  14 64 
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Source: Fieldwork 2014 
Health  HIV/AIDS Provide workers condoms, health education, employ locals 16 72 
Health 
infrastructure 
Build new clinics, awareness programmes 12 55 
Occupational 
and Safety 
issues 
Injury, 
accidents  
Ensure adequate ventilation, establish safety rules, provide protective equipment, train workers 
on safety issues, service machinery, regular check-up for workers, rescue team in place, 
awareness programmes, establish safety procedures, establish safety benchmarks 
22 100 
Socioeconomic  Jobs for locals  Give first preference to locals for all jobs 22 100 
Conflicts over 
compensation 
of land 
Ensure that compensation for lost land and other resources is fair, maintain dialogue with local 
communities, monitor communities’ water quality 
19 86 
Increased 
crime  
Introduce police patrols, crime awareness, screen all employees 17 77 
Improved 
quality of life 
Build infrastructure for local communities, employ locals, cumulative investments in local 
communities, offer better salaries, provide accommodation 
21 95 
Cultural  Destruction of 
archaeological 
sites 
Look out for any areas of cultural interest 3 14 
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4.3.5  The types of mitigation measures proposed in EISs  
The research sought to categorise the identified mitigation measures by type. Consequently, 
the proposed mitigation measures were grouped into five distinct types: (i) avoidance, (ii) 
reduction, (iii) repairing, (iv) enhancing and (v) compensation. Figure 4.3 summarises the 
distribution of the proposed mitigation measures in EISs by type. 
Figure 4.3 Types of mitigation measures proposed in EISs 
 
Source: Fieldwork 2014 
The distribution of mitigation measures was skewed towards impact reduction which 
constituted 467 (51.4 percent) of the 908 proposed mitigation measures. 
Avoidance measures constituted 214 (23.61 percent) of the 908 mitigation measures 
indentified in the EISs. The most avoided environmental impacts were on water and 
ecology. Environmental control measures comprising actions to avoid included avoiding 
unnecessary vegetation clearance and use of hazardous chemicals. In relation to health 
impacts avoidance measures included use of personal protective equipment, HIV/AIDs 
warning signs and sex education awareness programmes.  
Technical design alternatives aimed at avoiding some impacts were proposed in two 
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EISs. These included the engineering design of the solid waste landfill through the 
layering of the surface with impermeable clay material in order to prevent leachate from 
polluting underground water. The generated leachate was to be collected using some 
pipes for treatment before being released into the environment. Other preventive designs 
included technology at the tailings to prevent acid mine drainage from polluting 
underground water, and the construction of underground hazardous waste storage tanks 
where treated hazardous solid waste would be permanently stored. 
Impact reduction made up the largest proportion of the types of proposed mitigation 
measures at 467 (51.4 percent). Table 4.3 shows the specific actions aimed at reducing 
the impacts. Dust suppression measures, improved ventilation, and establishment of 
safety rules, putting in place rescue teams and awareness measures were covered by all 
22 EISs. The least proposed reduction measures focused on constructing interceptors to 
collect used oils (one EIS) as well as waste collection (five EISs).  
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Table 4.3 Measures proposed to minimise environmental impacts 
Mitigation measure recommended  Number of EISs recommending the 
mitigation measure  
Dust suppression  22 
Monitoring  22 
Acid mine drainage management  11 
Water treatment  16 
Rain water harvesting  7 
Flood risk management measures  4 
Minimizing vegetation clearance  17 
Soil erosion management  12 
Management of chemicals and their storages  16 
Putting in place oil interceptors  1 
Waste segregation at source 5 
Providing workers with ear plugs and restricting vehicle 
movement 
13 
Warning sirens before blasting  9 
Confining blasting to certain time periods 9 
Providing workers with condoms to minimize HIV/AIDs 
spread 
16 
Ensuring adequate ventilation for underground shafts 22 
Establishing safety rules and providing workers with protective 
equipment 
22 
Regular check-up for workers 22 
Putting in place rescue teams in case of accidents 22 
Fair compensation for lost land and other resources to minimize 
conflicts  
19 
Introducing police patrols to minimize crime 17 
Minimizing wildlife habitat destruction 4 
Awareness measures to minimize impact of all environmental 
aspects  
22 
Putting in place warning signs  6 
Source: Fieldwork 2014 
The findings of this study showed that impact reduction actions were more than twice the 
preferred second highest type of mitigation measure proposed as shown in Figure 4.3. 
This shows that impact reduction is the most preferred mitigation option in mining EIAs, 
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suggesting that the majority of impacts could be unavoidable. This finding corroborates 
those findings discussed in chapter 2 under section 2.4 by Tinker et al. (2005) which 
seem to suggest that impact reduction is the most frequent mitigation measure in EIA. 
Impact repairing was recommended in 17 of the 22 EISs, as a way of providing remedy 
to some of the damages to the environment and health caused by mining activities. The 
forms of remediation included the treatment of contaminated soils, treatment of sick 
workers, water recycling, and treatment of contaminated water. At only 67 (7.4 percent) 
of the recommended 908 mitigation measures, repairing accounted for the least number 
of mitigation measures.  
Compensatory measures constituted 85 (9.4 percent) of the proposed 908 mitigation 
measures and focused on the rehabilitation of the degraded lands and vegetation, with the 
goal of returning these lands to their previous functions. Restoration of the indigenous 
trees and grasses was recommended in 17 of the 22 EISs. Measures such as creating 
indigenous green banks, replacing lost vegetation and seed harvesting and planting were 
commonly proposed. Replacing the lost habitat which could not be restored was proposed 
in 5 of the 22 EISs.  
Impact enhancement actions were associated with the positive expectations from the 
consulted public. Hence seven (8.8 percent) of the proposed enhancing measures focused 
on employment of the locals, improved service delivery, new infrastructure and 
improvement of general standard of living.  
A key finding of this study regarding the types of the mitigation measures proposed in 
EISs revealed that the reviewed cases did not adhere to Mitchell’s (1997) mitigation 
hierarchy as discussed in Chapter 2. The mitigation hierarchy was not clearly applied. 
While the steps such as avoidance, restoration and compensation were formally 
established, these did not necessarily adhere to Mitchell’s (1997) mitigation hierarchy, 
but existed in parallel. However, the findings strongly support the notion that mitigation 
hierarchy emphasised the principle of avoiding the impacts in the first instances and if 
this was not possible then limiting the impacts to an acceptable level was the next step. 
The findings tend to confirm the possible explanation of the association between mining 
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activities and adverse environmental impacts that makes it impossible to avoid certain 
impacts, hence maximum effort is placed on impact reduction.  
4.3.6 Quality of EISs in terms of proposed mitigation measures (review area 3) 
This research study was concerned with the quality of EISs in terms of impact 
identification and evaluation, and proposed mitigation measures. The quality of EISs in 
terms of the proposed mitigation measures was the primary strategy through which the 
influence of EIS on decision-making was determined.  
Review area 3 covered three categories, namely the treatment of alternatives, mitigation 
measures and commitment to mitigation through monitoring of implemented mitigation 
measures. The findings of this study indicate that 17 of the 22 EISs were graded as 
satisfactory (A-C) in terms of review area 3. The commitment to mitigation was the best 
graded category, while the alternatives were the least graded. 
The overall proportions of EISs graded as satisfactory and unsatisfactory in terms of 
review area 3 are shown in Figure 4.4. The results showed that five of the 22 EISs were 
graded as unsatisfactory.  
Figure 4.4 Quality of EISs in terms proposed mitigation measures 
 
Source: Fieldwork 2014 
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Commitment to mitigation through monitoring of implemented mitigation measures was 
graded as satisfactory in 19 of the 22 EISs. The EISs graded as satisfactory in this 
category prescribed the features that needed to be monitored and identified those 
responsible for monitoring and their responsibilities. The frequency of monitoring was 
also highlighted, with the proponent expected to do this on a regular basis ranging from 
daily, two weeks to quarterly depending on the aspect being monitored.  
The coverage of mitigation measures was graded as satisfactory in 18 of the 22 EISs. The 
methods and techniques used to mitigate the identified impacts were described in the 
EISs. Attempts were made to classify the types of mitigation measures against the 
environmental impact covered as described in section 4.3.5 of this chapter.  
The coverage of the alternatives (category 3.1) was generally graded as unsatisfactory in 
11 of the 22 EISs. Zero option was the alternative in seven EISs. In four EISs, the range 
of alternatives was described in less detail that did not offer much assistance to the 
reviewer. By implication, the lack of alternatives in many EISs reflects that there are no 
other alternative ways of exploiting the mineral resources at specific sites.  
4.4 Discussion 
The findings on the quality of EISs in terms review area 3 broadly agree with some 
previous studies highlighted in section 2.6.1 of Chapter 2. The findings showed that 15 
and 17 of the 22 reviewed EISs were graded as satisfactory in terms of the impact 
identification and proposed mitigation measures respectively. The unique combination of 
impact identification and proposed mitigation measures provided an interesting context 
within which to explore the relationship between the identified impacts and mitigation 
measures proposed to address the identified impacts. The reviewed EISs showed that the 
identified impacts could influence some proposed mitigation measures. The several EIS 
deficiencies in terms of impact identification in the reviewed EISs were reflected in the 
proposed mitigation measures. These findings also corroborate the findings by Buckley 
(1998), who evaluated twenty-three projects in the mining sector in Australia and whose 
results showed that many impacts which occurred had not been predicted during EIA and 
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were therefore missed by the proposed mitigation measures.  
The findings also concur with those by Tobani (2010), who established that the coverage 
of impacts in EMA’s approved EISs was weak. Tobani (2010) attributed the weaknesses 
to lack of adequate legislative requirements obliging project proponent to tackle the 
impacts as well as lack of clarity in the terms of reference and consultants incompetence.  
These reasons could also apply in this study.  
The study findings suggest that improvements to impact identification in EISs will likely 
benefit the mitigation measures proposed in EISs. Nonetheless the findings also showed 
that when the impacts are poorly identified, subsequent mitigation measures proposed are 
also poor. In cases where the EISs were graded unsatisfactory in terms of identified 
impacts, the proposed mitigation measures were equally unsatisfactory as they addressed 
wrong impacts.  
The reasons for the poor quality of EISs in terms of impact identification and proposed 
mitigation have been widely debated among researchers and practitioners (Androulidakis 
and Karakassis, 2006; Peterson, 2009; Polonen et al., 2011). The main reason advanced 
in literature, other than the competence of the EIA consultants is the fact that the project 
proponent who is the direct beneficiary of the project plays a leading role in defining and 
framing the contents of the EISs (Peterson, 2009; Jalava et al., 2010). According to 
Jalava et al. (2010) a potential bias exists in such an arrangement since the proponent 
may enhance or inhibit some of the results in the EISs. Peterson’s (2009) argument is also 
that since EIA consultants are hired and paid by the developer, subjectivity in forecasting 
the adverse impacts caused by the proponent cannot be ruled out. According to Polonen 
(2006) the proponent has a significant influence in limiting the expenses likely to be 
reported in the EISs as an attempt to save money during project implementation. The fact 
that project proponents know that less attention is paid to EIA follow-up in post EIA to 
verify whether the proposed measures are being implemented compels them to put more 
effort on getting the license.  
The absence of technical guidelines for baseline data collection seems to have contributed 
to poor impact prediction and assessment, and subsequent mitigation measures proposed. 
This view seems to concur with the findings by Jalava et al. (2010) who argue that in the 
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absence of specific technical guides’ consultants seem to use their own discretions. This 
tends to compromise the quality of EISs.  
Comparatively, EISs focusing on large-scale mines were of better quality than those 
focusing on small-scale mines. This seemed to reflect on two critical issues that have a 
bearing on the quality of EIS, namely adequate funding and qualified and experienced 
EIA consultants. Based on the details of the consultants’ curriculum vitae and budgetary 
statements attached to the appendices of the reviewed EISs the two factors appeared to 
extensively influence the quality of EISs.  It must, however, be mentioned, as noted in 
section 4.2 of this chapter, that the EISs sample on large-scale mines was too small to be 
conclusive, hence the need for further studies to confirm such results.  
The findings of this study regarding the quality of EISs share several similarities with 
previous study findings (Kabir et al., 2010; Jalava et al. 2010; Badr et al., 2011). In these 
studies the reviewed EISs display a mixture of both satisfactory and unsatisfactory EIS 
quality.  The areas found to be deficient in most of the reviewed cases seem to be similar, 
namely poor baseline data, inappropriate mitigation measures and lack of sound technical 
alternatives, just to mention some.  In this study these areas were similarly poorly 
performed. this has implications on the effectiveness of the implemented mitigation 
measures, if at all the EISs influence decision making. The availability of technical 
guideline on baseline data collection in particular could go a long way towards improving 
impact identification and subsequent proposal of mitigation measures.  
Kabir (2012) suggest some provisions relating to the code of conduct and accreditation 
system for qualified EIA consultants by the environment regulating agency.  Kabir’s 
(2012) argument that in cases where consultants are paid by the project proponents, 
consultants are likely to prepare EISs that favours the will of the proponent is worth 
noting. it is the view of this study that most EISs prepared for small scale mines that were 
adjudged poor during review especially on baseline data collection, terms of references 
and alternatives were more of cut and paste by consultants either because the budget was 
not sufficient to do detailed studies or the proponent insisted on the consultant on the 
need to have the EISs approved and granted EIA operating license.  
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4.4 Chapter summary  
The foregoing chapter presented the findings and discussions of the first research 
objective of this study, the quality of EISs in terms of impact identification and 
evaluation, and proposed mitigation measures. The findings of this chapter suggest that 
the quality of EISs is on average satisfactory. The EISs however had several limitations 
in terms of both the identified impacts and proposed mitigation measures. Chapter 5 
addresses the question on whether the quality of EISs is good enough to influence decision-
making. As a way of answering the second and third research objectives of the study, 
Chapter 5 examined the extent to which mitigation measures proposed in EISs were 
being implemented and monitored by the project proponents. 
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CHAPTER 5  IMPLEMENTATION AND MONITORING OF 
MITIGATION MEASURES 
5.1 Introduction 
It was argued in chapter 2 that a good quality EIS alone cannot guarantee the protection 
of the environment from project development activities. The tenet of the argument was 
that, the effectiveness of mitigation measures proposed in EISs is also dependent on their 
practical implementation.  
Leading from the findings in chapter 4, this chapter traces the implementation and 
monitoring of mitigation measures proposed in EISs through project EMPs. The EIS, 
project EMPs and EIA follow-ups are distinct but tiered, interrelated and interdependent 
components of the Mitigation Effectiveness Triangle conceptual framework as illustrated 
in Figure 2.3, in section 2.10 of Chapter 2. In doing so, the second, third and fourth 
research objectives of the study are answered.  
This chapter’s findings are presented in four key thematic sections. The first section deals 
with a brief overview of the quality of EISs in terms of impact identification and 
proposed mitigation measures for the two case study sites considered in this study. The 
second section presents the findings on the practical implementation of the mitigation 
measures proposed in the reviewed EISs for the case study sites, as reflected by data from 
the project EMPs, environmental managers and local communities and field observations. 
The third section presents the findings on the EIA follow-up evidence and the 
effectiveness of the implemented mitigation measures. The fourth section examines the 
utility of the Mitigation Effectiveness Triangle conceptual framework in enhancing the 
effectiveness of EIAs in mitigating the impacts of mining activities on the environment 
general, based on the findings of the study. 
5.2  Quality of EISs for the case study sites  
Of the 22 EISs reviewed in Chapter 4, two EISs, focusing on large-scale mines were 
purposively selected in order to investigate the implementation and monitoring of 
mitigation measures at the case study sites as explained in Chapter 3. In this section, a 
brief review of the findings of the quality of the two EISs is presented. This information 
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is important to the study because it helps in understanding why some impacts and 
mitigation measures were implemented and others were not, based on the quality of the 
EISs.  
The quality of the two EISs were graded as satisfactory in terms of impact identification 
and evaluation, and proposed mitigation measures (Table 5.1). Table 5.1 shows that 
impact identification was the best graded category of review area 2. The reason seems to 
be the detailed terms of reference (subcategory 2.1.1) which provided in detail, the tasks 
to be completed by the EIA consultants and the expected contents of each EIS. The 
specific variables baseline data were measured and used to predict future impacts. The 
methods used in identifying and predicting impacts included matrices, checklists and 
networks. The predicted impacts were based on the minerals being mined and the mineral 
extraction from the ore processing activities at the case study sites.  
Table 5.1 Overview of EISs quality for the two case study sites reviewed 
Source: Fieldwork 2014 
Category 
code  
Category description  Summary of category 
grades 
Number EIS with 
satisfactory grade 
(A-C) 
A B C D E F 
2.1 Identification of impacts 1 1 0 0 0 0 2 
2.2 Analysis of impact severity 0 2 0 0 0 0 2 
2.3 Assessment of impact 
significance 
0 0 2 0 0 0 2 
3.1 Alternatives considered 1 1 0 0 0 0 2 
3.2 Scope and effectiveness 
of mitigation measures 
0 1 1 0 0 0 2 
3.3 Commitment to mitigation  1 1 0 0 0 0 2 
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In terms of review area 3, the coverage of mitigation measures (subcategory 3.2.2), 
alternatives (subcategory 3.1.1), stakeholder’s consultation (subcategory 3.2.1) and the 
commitment to implementing, the mitigation measures (subcategory 3.3.1) were graded 
as B or better (Table 5.1). Regarding alternative sites and designs, two potential sites for 
the tailings dam were highlighted in each EIS, with the advantages and disadvantages 
highlighted. The sites were then ranked with the most preferred indicated. Technical 
designs were provided for the landfill including the lining to prevent underground water 
pollution. The commitment of the project proponent to implementing and monitoring 
were also performed well.  
Based on the average satisfactory quality of the two EISs shown in Table 5.1 the findings 
suggest that the two EISs could influence decision-making. However, some categories 
graded C were characterised by some limitations and their influence on decision-making 
could be limited. In the section that follow, the extent to which the EISs influenced 
decision-making as reflected by the coverage of impacts and mitigation measures in 
project EMPs are discussed. 
5.3 The findings on the implementation of mitigation measures 
The second objective of the study was to determine the extent to which mitigation 
measures proposed in EISs were being implemented by the project proponents. In order 
to establish if the impacts identified in the reviewed EISs were the ones being mitigated, 
an attempt was made first to assess the inclusion of impacts identified in the EISs in 
project EMPs. In addition to investigating the inclusion of impacts in project EMPs, the 
extent to which mitigation measures proposed in EISs were being implemented by project 
proponents was also examined. The views of environmental managers and those of the 
members of the local communities and field observations are used as additional 
information to confirm the extent to which mitigation measures are implemented.  
5.3.1 Inclusion of impacts identified in EISs in project EMPs 
The quality of EISs in terms of impact identification and evaluation indicated that the two 
reviewed EISs were graded as satisfactory. This suggests that the EISs could influence 
some decision-making.  
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A total of 64 impacts were identified in the reviewed EISs. Of the 64 impacts identified 
in EISs, 63 (98 percent) were included in project EMPs (Figure 5.1). The project EMPs 
however considered 83 impacts for possible mitigation, suggesting that there were 20 
additional impacts not covered in EISs, but included in project EMPs. Overall, 63 (76 
percent) of the 83 impacts in project EMPs were adopted from the EISs. The other 20 (24 
percent) were additional impacts not covered in EISs. 
Figure 5.1 Impacts covered in EIS and project EMPs 
 
Source: Fieldwork 2014 
The additional impacts included in project EMPs included heat stress, energy loss, carbon 
dioxide emissions and authorised pollution permits for water quality parameters of heavy 
metals (arsenic, cadmium, lead, mercury, iron, zinc, copper, nickel, and barium), pH and 
other organic pollutants, water abstraction, soil quality parameters of the variables such 
as those of water, dust, sulphur dioxide, radioactive pollution and heat stress, among 
others.  
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Fisher’s exact test was used to test whether the differences between impacts identified in 
EISs and those in project EMPs were significant at p<0.01. The results showed that there 
was no significant difference between impacts identified in EISs and those in project 
EMPs (p<0.01). The null hypothesis tested, which stated that there was no significant 
difference between impacts identified in EISs and those in project EMPs was accepted. 
From Figure 5.1, it is clear that the majority of environmental aspects identified in EISs 
were included in project EMPs despite the project EMPs carrying additional impacts.  
5.3.2 Implementation of mitigation measures proposed in EISs through EMPs 
The types of mitigation measures proposed in the EISs and those implemented through 
the project EMPs are shown in Figure 5.2. In order to examine the extent to which 
mitigation measures proposed in the reviewed EISs were implemented through the 
project EMPs, the mitigation measures included in EISs and EMPs were compared. 
Figure 5.2 summarises the findings.  
Figure 5.2 A comparison of mitigation measures proposed in EISs and project EMPs 
 
Source: Fieldwork 2014 
There were 73 mitigation measures proposed in the two EISs. Out of the 73 mitigation 
measures, 46 (63 percent) were included in project EMPs. The EMPs had 89 mitigation 
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measures, of which 46 (52 percent) were covered in EISs. This indicates that other 43 (48 
percent) were additional mitigation measures not covered by the EISs. 
In both EISs and EMPs, impact reduction measures were generally, twice as much as the 
next type of mitigation measure (Figure 5.2). The common impact reduction measures 
highlighted in project EMPs included segregation and treatment of all hazardous waste 
before disposal, sewage, tailings and water treatment and recycling, warning signals on 
issues such as blasting and anti-poaching, putting on protective clothing to minimise 
injuries, warning, regular patrols, regular medical checkups and fencing off certain areas 
regarded as dangerous to humans or their animals.  
Approximately 38 percent of the impact reduction measures targeted reducing water 
impacts. The impact reduction measures included treatment of hazardous waste before 
disposal, the lining of landfills with impermeable membranes to minimize underground 
water pollution, containing and treating the acid mine drainage and sewerage before 
disposal into the environment and regular monitoring. Measures aimed at reducing 
negative health impacts such as distribution of free condoms to workers, health 
education, the use of protective clothing, and constituted 21 percent of the impact 
reduction measures. The other category of impacts targeted by impact reduction measures 
included the ecology, land degradation, conflicts with local communities, air pollution 
and wildlife poaching.  
Figure 5.2 shows that avoidance measures were the second highest number of the types 
of mitigation after impact reduction. Avoidance mitigation mostly targeted water (34 
percent) followed by ecological (32 percent) impacts. Noise and dust pollution 
constituted a significant proportion of avoidance measures too at 17 percent and 12 
percent respectively. Other avoidance measures that were in EMPs included health 
related measures focusing on adhering to company regulations on avoiding certain places 
and occupational issues.  
Four approaches to compensating ecological and land degradation impacts were 
highlighted in project EMPs. These included restoration of the degraded lands, especially 
open pits, forest creation, mitigation banking and re-vegetation of destroyed vegetation 
areas.  
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The above findings suggest that, in practice, mining activities cannot avoid some impacts; 
therefore, maximum effort was put on minimizing the adverse impacts. Commitment to 
other types of mitigation such as repair, compensation and avoidance was slightly 
different but similar in proportion in both EISs and EMPs.  
Socioeconomic issues were not considered in project EMPs. This means that the EMPs 
did not contain mitigation measures focusing on socioeconomic issues. There was no 
evidence of EMPs in which the communities had played any role in the implementation 
of mitigation measures. 
5.3.3 Site based evidence of mitigation implementation 
In addition to reviewing mitigation measures included in project EMPs, specific site 
visits to verify that implementation took place emerged as a good strategy. Specific sites 
were therefore visited to verify evidence on the implementation of the mitigation 
measures proposed in EISs. Photographs were taken and interpreted qualitatively.  
While time constraints limited detailed assessment of various environmental parameters, 
on-site observations revealed that mitigation measures were implemented. As illustrated 
in Figure 5.3, some of the sites visited displayed awareness information about the 
importance of the environment and wildlife and hence the need to protect them. Such 
mitigation measures were covered in the EMPs and EISs, and were thus validated on the 
ground surface. 
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Figure 5.3 Some of the avoidance awareness billboard posters 
 
Source: Fieldwork 2014 
Hazardous waste management was firmly aimed towards impact reduction as shown in 
Figure 5.4. Hazardous waste management sites at source visited showed evidence of solid 
waste segregation. Underground hazardous waste storage tanks, oil separation and 
treatment and sewage treatment were observed (Figure 5.4). Observed evidence such as 
that shown in Figure 5.4 revealed that some mitigation measures were being implemented 
to reduce the impacts. 
  
98 
Figure 5.4 Hazardous waste management 
 
(a) waste segregation (b) Underground storage (c) oil separation (d) sewage treatment 
Source: Fieldwork 2014 
Acid mine drainage from the processing of the minerals and the tailings dam was one of 
the most persistent pollutants observed (Figure 5.5). Mitigation measures aimed at 
reducing the acid mine drainage included migration control and acid mine drainage 
collection and treatment (Figure 5.5). Diversion ditches (Figure 5.5a) were used to 
restrict the amount of acid mine drainage moving through the environment. Acid mine 
drainage solutions were intercepted and diverted away to prevent them from being 
released to underground and surface water bodies. The collected acid mine drainage was 
stored in the water storage dam (Figure 5.5b). Appropriately designed artificial wetlands 
surrounding the dam reduced the potential for soil erosion (Figure 5.5c).  
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Figure 5.5 Acid mine drainage control measures 
 
(a) acid minec drainage diversion ditch (b) acid mine control dam (c ) artificial wetland  
Source: Fieldwork 2014 
Land rehabilitation included backfilling of open pits and re-vegetation of exploited lands 
(Figure 5.6). The objective of re-vegetating the degraded lands and tailings dams was to 
stabilize the dump site to prevent erosion and to improve the appearance of the landscape.  
Re-vegetation was done using seeds harvested from unaffected areas adjacent to 
reclaimed sites. This was important in the reclamation process. Figure 5.6a shows the 
undisturbed site which compares favourably with vegetation in the rehabilitated sites 
(Figures 5.6b and c). Naturally occurring grasses and shrubs were used to re-vegetate 
reclaimed sites. The analysis showed negligible changes in the compositional data of the 
grass and bush species. 
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Figure 5.6 Re-vegetated tailings dam 
 
(a) undisturbed forest adjacent to tailings act as seedbanks (b) and (c) revegetated areas 
Source: Fieldwork 2014 
The top soil at reclaimed sites was conserved as a strategic resource for use during 
restoration (Figure 5.7a). The soil was banked as temporary dumps for re-use during land 
reclamation (Figure 5.7b). This was a major component of the reclamation process. The 
top soil was used at dumpsites and at the reclaimed sites as layers on top of the 
overburdened materials.  
 
 
  
101 
Figure 5.7 Top soil harvesting for site reclamation  
 
Top soil (a) harvested top soil (b) reclaimed site 
Source: Fieldwork 2014 
Compensation was utilised as one of the tools to mitigate the negative effects of mining 
on forests. New forests were created for those that could not be replaced at their original 
sites (Figure 5.8). Investigations revealed that the intention of planting eucalyptus trees 
was to later introduce a timber industry for the local community as part of Zimplats 
community social responsibility.  
Figure 5.8 Forestation programme 
 
Source: Fieldwork 2014 
Generally, the commitment to implement mitigation measures proposed in EISs was 
observed on the ground during field observations. The available evidence was generally 
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commended by the researcher, though their bearing on the effectiveness of mitigation 
measures is another separate issue for investigation.  
5.3.4 Environmental managers’ knowledge and perceptions on mitigation 
implementation  
Environmental managers’ opinions were sought regarding the implementation of 
mitigation measures proposed in the EISs. The factors influencing environmental 
managers to adopt certain mitigation measures proposed in EISs during planning were 
also investigated. A total of 8 managers were interviewed.  
All the 8 practitioners were aware of the environmental policy of the mines, EISs and 
project EMPs. All the respondents were also involved in formulating the mine’s EMPs 
and indicated that they always referred to the EISs for mitigation measures that they 
incorporated into the quarterly EMPs.  
All the 8 environmental managers indicated that they were aware of the impacts of mining 
on the environment. When asked about the aspects affected by mining activities most, air, 
hazardous waste, water and noise were the main issues. The least raised issues were 
related to tailings dams’ contamination of underground water.  
The respondents highlighted a range of different activities covered by the mine’s 
environmental policy, including the mine’s total quality management philosophy, which 
emphasized the integration of safety, health, environment and community affairs. 
Integration was achieved through risk assessment, identifying and monitoring the safety, 
health and environmental issues arising from the mine’s operations, efficient use of 
energy and minimisation of waste. 
The eight respondents indicated that they frequently referred to the EISs for decision-
making when preparing EMPs. The eight respondents rated the quality of EISs as good. 
Respondents were further asked whether there were any additional mitigation measures 
that they included in project EMPs outside those recommended in EISs. Seven out of 
eight managers indicated that they added some measures to those in EISs.  
Looking at the environmental managers’ overall responses, the study concluded that the 
EISs influenced their decision-making regarding the adoption of mitigation in EMPs. The 
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findings show that environmental managers were satisfied with the quality of EISs. Given 
the experience of managers and their high skills as reflected by their academic 
qualifications, this study concluded that the EISs influenced their decision-making in one 
way or the other.  
5.3.5 Local communities’ knowledge and perceptions  
In order to establish the implementation of mitigation measures by the project proponent 
from a community perspective, the study examined the members’ knowledge and 
perceptions. 
Thirty seven of the thirty nine (96 percent) respondents were aware of the impacts of 
mining on the environment in their area. When asked about the risks caused by mining in 
their communities, the most frequently highlighted risks were dust and noise pollution 
(40 percent), followed by sulphur dioxide pollution (12 percent) and water pollution (8 
percent) (Figure 5.9).  
Figure 5.9 Perceived sources of environmental problems  
 
Source: Fieldwork 2014 
Noise was a concern to 40 percent of the respondents. The noise impacts highlighted 
included vibrations of buildings during blasting, causing cracks of buildings (40 percent), 
discomfort and sleep disturbance (38 percent). Respondents attributed the noise to the 
drilling and blasting, general vehicular movement and ore rock crushing.  
The sources of information about the risks were largely through experience. Thus, 
respondents’ perceptions of mining impacts were largely influenced by the effects of the 
mining impacts on their health. These included fugitive dust (40 percent), sulphur dioxide 
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(40 percent) and noise (22 percent). A smaller percentage of the respondents (8 percent) 
complained of incidents of water pollution. A clear pattern was observed which 
suggested that the perceptions were influenced by the sicknesses experienced in the 
community and attributed to mining activities. Chronic sicknesses related to respiratory 
discomfort were attributed to dust and sulphur dioxide by 78 percent of the respondents 
(n=39).  
A closer analysis of the relationship between the mapped residents’ demographic 
characteristics (sex, age, marital status, education level and period of stay in the area) and 
the perceived impact of mining on the environment revealed that the relationships were 
not significant. This suggests that respondent demographic characteristics did not 
influence the responses to the raised questions, but rather the experiences from the impact 
of mining. 
The relationship between age group and respondents’ perceptions of the mining impact 
on the environment was not insignificant (p=0.531). However, respondents above 50 
years of age were more forthcoming on the impact of mining on air and water quality.  
There was no significant relationship between respondents’ level of education and 
perceptions of mining impact on the environment. The perceptions of those with 
secondary education and those with primary education on the impact of mining on the 
environment were not significantly different. 
The analysis of variance tests confirmed that respondents’ marital status and their 
perceptions on mining as the reason for the HIV/AIDS spread in the area were not 
statistically insignificant (p=0.237). Similar results were found between the period of stay 
in the area and perceptions on mining as the reason for the HIV/AIDS spread in the area. 
More married women than men however thought that mining activities had resulted in 
increased incidences of prostitution and family breakdown contributing to the spread of 
HIV/AIDS.  
Respondents were asked to indicate their knowledge of specific mitigation measures 
being implemented by the project proponent to address the impacts of mining on their 
environment. The indicated mitigation measures are shown in Figure 5.10.  
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Figure 5.10 Respondents’ perception about implemented mitigation measures (n=39) 
 
Source: Fieldwork 2014 
More than 85 percent of the respondents (n =39) were aware of some mitigation measures 
being implemented by the project proponent. Respondents cited land reclamation and re-
vegetation, fencing of the tailings, employment and infrastructure such as the all-weather 
tarred road linking Ngezi mine and Selous Metallurgical Complex. Community 
members’ knowledge of the implemented mitigation measures was a result of their 
observation of some of the implemented mitigation measures and not participating in the 
exercise. Overall, only 13 percent indicated they were involved in the implementation of 
the mitigation measures.  
Despite some gaps in risk knowledge about the impact of mining activities on the 
environment and human health, the respondents in this study consistently felt a high 
degree of concern across a range of environmental and health risks. Air pollution is the 
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risk which caused the greatest concern among the respondents because of its everyday 
direct impacts on health.  
The third objective of the study determined the effectiveness of the implemented 
mitigation measures. In that case, the results of environment monitoring were evaluated 
to assess the quality of different environmental parameters monitored after the 
implementation of the mitigation measures.  
5.4 EIA follow-up evidence and the effectiveness of implemented mitigation 
measures 
In order to understand whether the implemented mitigation measures were effective in 
protecting the environment from mining activities it was necessary to assess the results of 
environmental monitoring. The third objective of this study was, hence to examine the 
evidence of EIA follow-up after the implementation of mitigation measures and the 
effectiveness of the implemented mitigation measures in protecting the environment from 
mining activities. This is the focus of this section.  
EIA follow-up evidence consisted of the environmental parameters measured, recorded 
and monitored after the implementation of the mitigation measures. According to 
Lundberg (2009), this form of EIA follow-up involves evaluating data gathered during 
monitoring in order to determine whether the project proponent met the environmental 
quality criteria or some other established standard.  
In the case study sites reviewed in this study, eight environmental impacts were 
monitored by the project proponent. These constituted water, effluent, energy 
consumption, air, land, biodiversity, waste management, occupational injury. In this 
study, some of the results of the monitored impacts are presented.  
5.4.1 Water abstraction monitoring results  
In this section, results of data on water abstraction monitoring are presented. The 
platinum mines are major users of water. Therefore, water abstraction from the ground 
and surface water points was controlled by EMA. Figure 5.11 indicates that the project 
proponent was given the right to abstract ground water not exceeding 63000 cubic metres 
per each quarter under the water rights agreement by EMA.  
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Figure 5.11 shows that the quarterly volumes of abstracted water from the ground water 
site for the year 2011 and the first quarter of 2012 was within the authorised limit. For the 
period 2011 to 2012, the volume of abstracted water ranged between 41030 cubic metres 
and 61969 cubic metres. The authorized abstraction limits for underground water of 63 
000 cubic metres was however not generally exceeded. 
Figure 5.11 Ground water abstractions 2011-2012 
 
Source: Zimplats Environmental Report Quarter 2 (2012: 9) 
With respect to surface water abstraction, the volume was slightly constant throughout 
the review period 2011 to 2012 and did not exceed the authorised limit of 750000 cubic 
metres as illustrated in Figure 5.12.  
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Figure 5.12 Surface water abstractions 2011-2012 
 
Source: Zimplats Environmental Report Quarter 2 (2012: 9) 
Mitigation measures in the form of water recycling were initiated by the project 
proponent as far back as 2008, as shown in Figure 5.13. The use of recycled water had 
some impact on the volume of abstracted water and its trends. Although the water 
consumption continued to increase due to increased demand, water recycling from 2008 
to 2012 maintained the abstraction levels within the maximum allowable limits. It can 
also be seen in Figure 5.13 that the actual tonnes of ore milled increased from just above 
2000 million tonnes in 2008 to about 4 500 million tonnes by 2012. This trend suggests 
that the increased mining activities contributed to the demand for more water, hence the 
proponent had to increase water recycling in order to ensure that the authorized 
abstraction limits were not exceeded.  
 
 
 
 
 
 
 
  
109 
Figure 5.13 Water consumption and recycling trends 
 Source: Zimplats Environmental Report Quarter 4 (2012: 18) 
Based on water abstraction results shown in Figures 5.11, 5.12 and 5.13, the mitigation 
measures put in place to address water abstraction were viewed as effective. 
5.4.2 Water quality monitoring results at different sampling sites  
The water quality parameters analysed in this study included pH, sulphates, cyanide, 
ammonia, arsenic, cadmium, lead and mercury, for the period 2008 to 2013. Water 
samples used in this study were collected from 16 different sampling sites at the case 
study mines. 
The underground water monitoring sites whose water quality monitoring results were 
used in this study included a farm borehole downstream of one of the mines under the 
study (gw1), the borehole located near the tailings dam (gw11), one borehole located up 
stream (gw12) and another down-stream (gw13) the tailings. The underground water 
samples were collected monthly from each site.  
In addition to underground water samples, surface water sampling sites used in this study 
included sewerage at the outlet (sewage out) point, slag (slag) at the dumpsite, treated 
water from the tailings (t), storm water (storm water) in the drainage channels and the tap 
water used by one village (smc_village_tap) close to one of the mines. The major EIA 
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follow-up evidence findings are summarised under the different parameters outlined 
below. 
5.4.2.1 pH 
Figure 5.14 summarises the results of the water pH data collected from the 16 sampling 
sites described under section 5.4.2 of this chapter. Water samples from the 16 sampling 
sites reviewed in this study were found to be within the World Health Organization 
(WHO) maximum allowable pH limits of 6.5 to 8.5, suggesting that the pH did not pose 
adverse impact on human health and the environment. The mean pH values ranged from 
6.85 to 8.43.  
Figure 5.14 The mean pH at different mines sampling sites from 2008-2013 
 
______ WHO minimum and maximum limit _____ pH  
Source: Fieldwork: Based on Zimplats (2012) water sampling monitoring results 
spreadsheet  
There were no significant differences in pH of water over the different sampling sites as 
illustrated in Figure 5.14.  
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5.4.2.2 Sulphates 
Analysis of suphate concentration was considered important in this study as the high 
amounts indicate a high production of alkalines due to the reactions of free lime. Figure 
5.15 indicates that the sulphate concentrations were in the range below that of the 
Standard Association of Zimbabwe (SAZ) limit of 200mg/l for the 16 sampling sites 
considered in this study. The project proponent used the SAZ recommended maximum 
limits in the absence of WHO allowable maximum limit values.  
Figure 5.15 The sulphate concentrations levels at different sampling sites 
 
----- SAZ limit  Mean concentration of sulphates per year 
Source: Fieldwork: Based on Zimplats water sampling monitoring results spreadsheet 
(2012) 
The sulphate concentrations for all the sampling sites showed a decreasing trend with 
time from 2008 to 2013.  
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5.4.2.3 Cyanide  
There were variations in the cyanide concentration levels at different sampling sites. The 
cyanide concentration levels in ground water, slag and the village tap water sites seem to 
be high and above the WHO maximum allowable limit of 0.07mg/l between 2008 and 
2012 as shown in Figure 5.16. The concentration levels however, showed a declining in 
trend from 2008 to 2013. From 2010, the cyanide concentration levels were below the 
WHO allowable maximum limit of 0.07mg/l. 
Figure 5.16 The cyanide concentrations levels at different sampling sites 
 
----- WHO limit  Mean concentration of cyanide per year 
Source: Fieldwork: Based on Zimplats water sampling monitoring results spreadsheet 
(2012) 
Comparatively, the ground water, SMC village tap water and sewage sampling sites had 
higher concentration levels of cyanide, in the range 0.15-1.5 mg/l between 2008 and 2010 
compared to other sites where such tailings concentration levels were below the WHO 
allowable maximum limit of 0.07mg/l.  
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Comparing the cyanide concentration levels from all the 16 sites considered in this study, 
it is possible to suggest that if there were efforts put in place to minimise the cyanide 
concentration levels in the environment, these measures succeeded as evidenced by 
reductions shown in Figure 5.16. The monitoring reports reviewed attributed the 
reductions to efficient technologies that were used in the processing of the minerals and 
as well as improved environment management.  
 5.4.2.4 Ammonia 
The concentration levels of ammonia at four underground sampling sites were generally 
declining from 2008 to 2013. The levels were however high in the initial stages in 2008 
(Figure 5.17).  
Figure 5.17 The ammonia concentrations levels at different sampling sites 
 
----- Zimplats limit  Mean concentration of ammonia per year 
Source: Fieldwork: Based on Zimplats water sampling monitoring results spreadsheet (2012) 
The values of ammonia fluctuated in a declining trend from being above the project 
proponent’s set allowable limit of 2mg/l.  
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Ground water sampling points however showed significantly high and above the set limit 
concentration levels of 2mg/l between 2008 and 2010, though the trend was declining. 
The other sites, other than the ground water sites, recorded insignificant levels of 
ammonia below the 2mg/l set limit. 
5.4.2.5 Cadmium  
Cadmium is a highly toxic heavy metal. According to literature, cadmium has no role to play 
in the biological processes of living organisms (Osman and Kloas, 2010). The average 
cadmium concentration levels were above the WHO maximum allowable limit of 0.003mg/l 
for all the sampling sites. Figure 5.18 depicts the mean concentration of cadmium in different 
samples at different sites. It is evident from Figure 5.18 that the concentration levels were 
higher than the WHO limit for all the sampling sites. Figure 5.18 however shows that the 
concentration levels showed a declining trend from 2008 to 2013, though the levels were still 
above the WHO limits. 
Figure 5.18 The cadmium concentration levels at different sampling sites 
 
----- WHO limit  Mean concentration of cadmium per year 
Source: Fieldwork: Based on Zimplats water sampling monitoring results spreadsheet (2012) 
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The average cadmium concentration levels were in the range 0.12mg/l – 0.38mg/l (Figure 
5.18). Comparing the amount of cadmium in ground water, sewage, slag, tailings, community 
village and storm water, the sewage outlet had much higher levels than the other sampling 
sites.  
Comparatively, ground water and sewage sites had the highest concentration levels of 
cadmium compared to tailings and storm water. Of note in the results shown in Figure 
5.19 is the significantly high concentration levels of cadmium at the SMC village tap 
which was used by members of the local communities. This suggests that the health of 
the villagers consuming this water is at high risk.  
5.4.2.6 Mercury 
The results of the concentration of mercury at the sampled sites are shown in Figure 5.19. 
From Figure 5.19, it can be seen that the mercury concentration levels from the tailings, 
the SMC village tap, slag and storm water were significantly high and above the WHO 
maximum allowable limit of 0.006µg/l. The mean mercury values at the SMC village tap 
water point ranged from 0.025 µg/l to 0.1µg/l, suggesting a serious health risk to 
communities consuming the water. Though the trend showed declining levels between 
2008 and 2013, the study established that the concentration levels were still 16 times 
above the WHO maximum allowable limit of 0.006µg/l at the highest and about 4 times 
at the lowest risk. Based on the results shown in Figure 5.19, the study suggests that the 
health of members of communities consuming the SMC tap water is at high risk.  
Compared to other sites, the study established that the mercury concentration levels in 
sewage and slag were relatively low compared to the other sites, but noted that the 
concentration levels could be further reduced to below the WHO allowable limits. 
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Figure 5.19 The mercury concentration levels at different sampling sites 
 
----- WHO limit  Mean concentration of mercury per year 
Source: Fieldwork: Based on Zimplats water sampling monitoring results spreadsheet 
(2012) 
5.4.2.7 Lead   
Lead is considered to be potentially hazardous and toxic to most forms of life. The lead 
WHO maximum allowable limits in drinking water is 0.01mg/l. The mean lead 
concentration found in this study ranged from 0.01 mg/l to 0.15 mg/l and was above the 
maximum acceptable WHO limit. Figure 5.20 shows that groundwater and tailings 
sampling sites had the highest lead concentration levels from 2008 to 2013. The 
concentration levels ranged between 0.012 mg/l and 0.15 mg/l. 
The lead concentration levels in community tap water ranged between 0.01 mg/l and 0.05 
mg/l. The study noted that although the concentration levels showed a declining trend 
between 2008 and 2013, the levels were still above the WHO maximum allowable limit, 
suggesting that the health of those consuming the water was at risk. 
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Figure 5.20 The lead concentration levels at different sampling sites 
 
----- WHO limit  Mean concentration of lead per year 
Source: Fieldwork: Based on Zimplats water sampling monitoring results spreadsheet 
(2012) 
5.4.2.8 Arsenic  
The mean concentration of arsenic for each sampling site considered in this study is 
shown in Figure 5.21. As seen in Figure 5.21, the concentration levels were generally at 
the WHO limit levels of 0.01 µg/l. The tailings however showed irregularly high 
concentration levels between 2008 and 2013. 
It can be seen from Figure 5.21 that although the arsenic concentration levels were 
slightly above the WHO limit levels of 0.01 µg/l, this can still be considered a health risk 
for those members of the community consuming water from SMC village tap. 
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Figure 5.21 The arsenic concentration levels at different sampling sites 
 
----- WHO limit  Mean concentration of arsenic per year 
Source: Fieldwork: Based on Zimplats water sampling monitoring results spreadsheet 
(2012) 
Throughout the sampling sites investigated in this study, the mean heavy metals 
concentration levels were consistently high and above the WHO maximum allowable 
limit. The heavy metals concentration at different sampling sites generally showed that 
the mining activities adversely impacted on the environment.  
A close assessment of the heavy metals concentration levels shows that variations in the 
metals over time may have been influenced by mitigation approaches used by the project 
proponent to address these impacts. First, it can be observed from Figures 5.1 to 5.21 that 
the concentration of heavy metals at all reviewed sites in 2008 were relatively high 
compared to the concentration in 2013. This may be due to some actions put in place to 
bring down the concentration levels to within acceptable limits. Reclamation 
technologies adopted by the proponent seem to have improved, resulting in some 
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declining, though still worrisome concentration levels at the different sites. Generally the 
concentrations of heavy metals in the community drinking water were higher than the 
maximum WHO allowable limits, suggesting that the health of the consumers of such 
water is at risk.  
The above results suggest that mining activities could be releasing extremely high levels 
of heavy metals into the environment. These were leached and rain-washed into different 
points where the samples were collected. The relatively high concentration levels of the 
heavy metals could also be due to inappropriate mitigation measures put in place by the 
project proponent to avoid, reduce or treat the pollutants before releasing them into the 
environment.  
The above findings could also serve as reference point for future studies on the 
effectiveness of any future mitigation measure put in place by the project proponent. 
These results suggest that the heavy metals are having adverse impacts on the 
environment and human health in the study area. Based on the findings on the 
concentration levels of heavy metals in the environment the mitigation measures 
implemented were not effective. 
5.4.3 Air quality monitoring results   
The air quality, in terms of sulphur dioxide and fugitive dust concentration levels, was 
monitored at specific sites at the mines. The sites included ore crushing, mineral 
processing and the tailings dam. 
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5.4.3.1  Sulphur dioxide 
The sulphur dioxide concentration levels in the atmosphere at the monitoring site near the 
processing plant are shown in Figure 5.22 for the period 2011 to 2012. The 
concentrations of sulphur dioxide were found to be increasing, but generally within the 
permissible pollution limit of 3690 tonnes. According to the Zimplats Environmental 
Report Quarter 2 (2012) the increasing sulphur dioxide concentrations were primarily due 
to the increase in the concentration levels in the sulphur content of the smelted 
concentrates.  
Figure 5.22 Sulphur dioxide monitoring results 2011-2012 
 
Source: Zimplats Environmental Report Quarter 2 (2012: 12) 
The average quarterly sulphur dioxide emissions recorded between 2011 and 2012 are 
shown in Figure 5.22. Sulphur dioxide emissions increased from approximately 2953 
tonnes per quarter in 2011 on average to 3707.2 tonnes per quarter in the first quarter of 
2012. From Figure 5.22 it is evident that the sulphur dioxide emissions in the first quarter 
exceeded the 3690 tonnes maximum authorized limit. 
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5.4.3.2 Fugitive dust 
The finding on the results of fugitive dust at mineral ore loading site showed that the 
concentration of dust and its trend in the atmosphere varied for the period 2010 to 2013 
(Figure 5.23). There was consistent evidence of seasonal variation in the concentration 
levels of fugitive dust in the atmosphere, suggesting that meteorological parameters 
contributed to dust concentration levels. 
Figure 5.23 Dust fall monitoring results 2010-2013  
Source: Zimplats Environmental Report Quarter 3 (2013: 5) 
The findings of increased dust concentration in the atmosphere during the dry season are 
particularly disturbing. There is a concern that pneumoconiosis-related diseases reported 
by members of the community may be becoming more frequent during the dry season. 
The mean dust levels during the dry season were generally above limit. In the rainy 
season, the mean dust fall was within the permissible limits.  
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5.4.4 Land reclamation and re-vegetation monitoring  
Using photographs of before and after land reclamation in the environment monitoring 
reports, shown in Figure 5.24, the study established some evidence of EIA follow-up 
taking place. Sites where land-filling and re-vegetation occurred were visually evident as 
shown in Figure 5.24.  
Figure 5.24 Some of the rehabilitated sites 
Source: Zimplats Environmental Report Quarter 3 (2013: 10) 
The vegetation composition in reclaimed sites did not differ substantially from 
undisturbed sites. Vegetation species were similar in sites reclaimed to those in 
undisturbed sites. The pattern of vegetation succession in rehabilitated mines tended to 
follow the original pattern.  
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The results of land reclamation and re-vegetation monitoring indicated that there is EIA 
follow-up after the implementation of mitigation at some sites disturbed by mining 
activities. Vegetation data showed that indigenous species were used to replace lost 
vegetation. The interview with the environmental managers and comparative analysis 
between re-vegetated and undisturbed sites showed that undisturbed sites adjacent to 
reclaimed sites were protected and used as seed banks. These results show some degree 
of mitigation effectiveness in terms of the implemented mitigation measures.  
Some of the reclaimed sites were however, still characterised by scattered used tyres, 
compelling this study not to conclusively indicate whether the reclaimed areas were near 
to their original state or not. Thus, athough the biophysical components of reclaimed sites 
were replaced, the process of reclamation fell short of restoring the landscape pattern. 
The significant number of used tyres population scattered at reclaimed sites showed a 
concern, notwithstanding the threats by the tyres as potential mosquito breeding places 
during the rainy season.  
5.4.5 Hazardous waste production monitoring 
Amounts of hazardous wastes generated at the mines were recorded and monitored. The 
monitoring results are presented in Figure 5.25 for the period 2008 to 2009. From the 
results shown in Figure 5.25, it is evident that the hazardous waste generated increased 
from 150 drums in the first quarter of 2008 to 250 drums in the first quarter of 2009. This 
generally raises a concern regarding the rate at which hazardous waste is generated, 
despite the treatment measures put in place as described in section 5.3.3 of this chapter. 
Hazardous waste generation poses serious environment and human health risks. While 
hazardous waste generation is taking place, as evidenced by the results in Figure 5.25, 
this is not matched by mitigation measures that attempt to reduce the generation of 
hazardous waste. 
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Although the generation rates were below the limit of 300 drums, the generation rate 
shows that the general level of waste production at the mines is increasing. Given that the 
fundamental objective of hazardous waste management is to reduce the amount of 
hazardous wastes generated at source, this study concluded that hazardous waste 
reduction measures at source, if there were any, were insufficient.  
Figure 5.25 Hazardous waste monitoring results 2008-2009 
 
Source: Zimplats Waste Management Excel data sheet(2009) 
5.4.6 Environmental managers’ views on EIA follow-ups 
Interviewing environmental managers generated answers to specific questions regarding 
the effectiveness of implemented mitigation measures, based on their experiences. When 
asked about the criteria they used to judge the effectiveness mitigation, seven of the eight 
managers indicated that they used the established authorized pollution limits as their 
benchmarks. Based on this criterion, five out of the eight managers indicated that the 
mitigation measures implemented were effective while three indicated that some 
measures were not.  
When asked how often the mines received complaints from the local community about 
mining impacts on the environment, two out of eight managers indicated that they never 
received any complaint while five indicated that complaints were received on very few 
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occasions. Only one manager indicated that the mine often received complaints from the 
local community.  
5.4.7 Local residents’ views on EIA follow-ups  
What do local people in study communities see as the effectiveness of the implemented 
mitigation measures in their relationship with the project proponent? This section 
contains views of the members of the local communities on the monitoring of mitigation 
measures implemented by the proponent. Understanding of the local communities’ 
perceptions on the project proponent’s efforts to address the impacts of mining on the 
environment shed light on the project proponent-community contestation over mining 
impacts on the environment and human health.  
The study findings revealed that 40 percent (n=39) of the respondents were aware of 
environmental monitoring practices by the project proponent in their communities. The 
monitoring efforts mentioned were related to water quality at the community bore holes 
(33 percent), surface water livestock drinking (27 percent), fugitive dust (12 percent) and 
noise levels (5 percent).  
The results also revealed that community involvement in environment monitoring was 
lacking. When asked if the mine engaged members of the local communities in the 
monitoring of mitigation measures implemented, 41 percent of the community 
respondents stated that they were not aware of any such engagement, while 7.7 percent 
indicated that they often obtained casual work in rehabilitating degraded lands.  
The research found that responses to the question regarding the effectiveness of 
implemented mitigation measures indicated that 52 percent of the respondents were 
generally satisfied with the mitigation measures implemented while 45 percent were not 
(Figure 5.26). Of note was the 90 percent of the residents (n=20) living around Selous 
Metallurgical Complex, where the platinum processing mill is located, who indicated that 
they were not satisfied with mitigation measures put in place to address the impacts of 
sulphur dioxide on their health. The common suffering reported by respondents was 
pneumoconiosis-related diseases. Based on these results, it is reasonable to assume that 
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the respondent views were shaped by the impact of mining activities on their health and 
environment.  
Figure 5.26 Respondents’ satisfaction with levels of reclamation of degraded land 
 
Source: Fieldwork 2014 
For the mitigation of noise pollution, 72 percent (n=20) of the residents living around 
Selous Metallurgical Complex were not satisfied with any mitigation which was put in 
place. Common complaints raised by respondents included sleep disturbance and 
cracking of buildings. Residents around Ngezi mine were however satisfied with 
mitigation measures put in place as they did not raise complaints. 
When respondents were asked whether they had lodged complaints about the impacts of 
mining on their health and environment, 12 percent of those residing around Selous 
Metallurgical Complex indicated that they had lodged complaints with their local leaders 
but nothing had been done. A further 17 percent indicated that they were afraid they 
would be removed from their locations to some distant places from the mine. This shed 
some light on the reason why some former workers on large-scale farms around Selous 
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Metallurgical Complex indicated that they would not complain. They feared that they 
would be removed from their village settlements close to the Selous Metallurgical 
Complex platinum processing plant.  
A closer look at Figure 5.26 indicates that communities would like the project proponent 
to address the mining impacts affecting their health. The response patterns varied 
between Selous Metallurgical Complex and Ngezi mine residents. For instance, on what 
respondents thought contributed to their ill health, more than 90 percent (n= 20) of the 
respondents living around Selous Metallurgical Complex indicated that sulphur dioxide, 
fugitive dust and noise concentration levels were affecting their health. Selous 
Metallurgical Complex is where much sulphur dioxide is released into the atmosphere 
during the PGMs ore processing. One explanation for this response pattern is the 
predominant number of respondents who indicated that they frequently suffered from 
pneumoconiosis related illnesses attributed to mining activities. This issue is however not 
known to occur to Ngezi mine where there was no ore processing hence no sulphur 
dioxide concentrations adversely affecting human health as reflected in the responses 
from that area. The research also found that, the failure by the project proponent to 
employ residents in villages close to Selous Metallurgical Complex on a full time basis 
seemed to have alienated the communities and hardened their stance towards the views 
regarding the effectiveness of the mitigation measures implemented. The sense of 
alienation among the villagers is revealed in the way the respondents perceived the 
benefits brought by the mining to their community. To underscore this view, the survey 
data showed that 75 percent (n=20) of the residents living around Selous Metallurgical 
Complex believed that they were not the major beneficiaries of the mining activities in 
their area. 
In Ngezi area, the relative provisioning of socioeconomic benefits such as employment 
and other benefits influenced the respondents to suggest that the implanted mitigation 
measures were effective in protecting the environment from mining activities. However, 
further research, specifically focused on the socioeconomic benefits of mining on local 
communities, may also shed some light on this important point.  
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5.5 Discussion 
The second objective of this study was to assess the extent to which mitigation measures 
proposed in EISs were implemented by project proponents. This was done through a 
series of project EMPs reviews, assessment of the views of environmental managers and 
members of the local communities as well as field observations.  
The findings showed that there are some gaps between mitigation measures proposed in 
EISs and those included in project EMPs. Results revealed that 48% of the total 
mitigation measures included in project EMPs were additional measures not covered in 
EISs. Previous researchers like Tinker et al. (2005) and Umar (2010) have found similar 
results, arguing that most of the mitigation measures proposed in EISs are not translated 
into planning conditions. Sanchez and Gallardo (2005) also argue that some mitigation 
measures are seldom implemented. One possible explanation as to why some mitigation 
measures proposed in EISs were excluded in project EMPs is their deficiencies is the 
deficiencies in the EISs.  
Of the mitigation measures included in project EMPs but not covered in EISs, more than 
75% were on legal obligations. This finding concurs with observations by Tanaka 
(1995a) and Wende et al. (2005) that legal obligations related mitigation measures are 
prioritized by project proponents because they are mandatory and legally binding and are 
therefore implemented by the proponent as a cost saving measure. The reasons for their 
effective articulations in project EMPs may be that the project proponent careful about its 
corporate image as a large scale mine and also avoiding some legal costs. The project 
proponent also sends EMP reports to EMA regularly.  
The implementation of mitigation measures was followed by that of EIA follow-ups to 
check on the effectiveness of mitigation measures were implemented. Evidence based 
results on the effectiveness of implemented mitigation measures emerged in the form of 
environmental quality parameters measured during environmental monitoring. The 
effectiveness of the implemented mitigation measures was based on the adherence of the 
EIA follow-up evidence to set standard and legal limits.  
The levels of heavy metals in both surface and ground water bodies were generally above 
the recommended standard limits. The concentration levels of cadmium, lead and 
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mercury in the assessed water samples from different sites were above WHO standards. 
There is no dispute that the health both humans and livestock is at risk in areas adjacent 
to the two case study sites. While the amount and extent of pollution varies with the type 
of heavy metal, the concentrations were generally high in several sampling locations. 
Members of the local communities surrounding case study mines were able to state the 
general health problems affecting them. Amongst those connected to PGEs mining and 
processing were pollution of air by dust and sulphur dioxide, nose and water. These 
research findings are in agreement with those by Mudd  and Glaister (2009)  which 
shows that platinum group metals (PGMs) possess a range of chemical and physical 
impacts on the environment. Considering the alarmingly high levels of sulphur dioxide 
measured the concentrations of particulate matter are likely to be dangerously high for 
members of the local community living near the PGEs processing plant. Based on the 
results of the pollution levels and health implications detailed results of members of the 
community, it is important to review the current mitigation technologies and to develop 
policies to reduce emissions and protect health. 
The study findings also revealed that there has been inadequate community participation 
in monitoring the effectiveness of the implemented mitigation measures. The 
involvement of local communities in EIA follow-up activities was observed as one of the 
challenges. The argument from numerous literature sources is that public participation in 
EIA follow-up activities is valuable for the project proponent and the community itself in 
enhancing the quality of the environment and human health (Kabir, 2012). In this study 
the public involvement follow-up activities was however limited based on responses 
assessed. From the local community responses, the proponent is not doing enough in 
monitoring and mitigating sulphur dioxide, fugitive dust and noise pollution.  There is a 
need for firmer requirements of community participation in EIA follow-up if proponents 
are to exercise serious commitments to public concerns regarding the mitigation of 
impacts of development activities on their health and environment. 
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5.5.1  The utility of the Mitigation Effectiveness Triangle on the effectiveness of 
mitigation in EIA 
The lessons learnt from the study findings are synthesized in this section in order to 
determine the utility of the Mitigation Effectiveness Triangle (MET) conceptual 
framework discussed in chapter 2 in answering the last research objective: To suggest an 
effective mitigation conceptual framework for protecting the environment from mining 
development projects along the Great Dyke of Zimbabwe. 
The conceptual framework developed and used in this study was based on the  integration 
of the EIS, project EMPs and EIA follow-up in order to influence the effectiveness of 
mitigation in EIA from a project proponent self regulation perspective. This conceptual 
framework provided an approach for evaluating the effectiveness of mitigation in EIA. 
The central thesis of the framework, that the EIS, project EMPs and EIA follow-up are 
connected, tiered and interdependent was confirmed. This framework builds upon the 
systems thinking models for evaluating EIA effectiveness in general.   
The notion of mitigation effectiveness, the degree to which the objectives of mitigation in 
EIA were achieved span on the performance of the individual components of the MET 
framework.  The study findings confirmed that the EIS, as the fundamental source of 
information collected during the EIA has the potential to influence decision-making 
based on its quality. The quality of EISs in terms of impact identification and evaluation, 
and proposed mitigation measures was generally graded as satisfactory. The inclusion of 
52 percent of the mitigation measures proposed in EISs in project EMPs suggest that the 
EISs went some way in influencing decision-makers. In an apolitical and rationale world, 
decision-makers and EIA practitioners would be influenced by good quality information 
in EISs on the understanding that such information is the best, and would improve the 
quality of the environment if it were to be implemented (Jay et al., 2007).  
There were standards for gauging these results. The findings revealed that 48 percent of 
the mitigation measures included in project EMPs were not covered in EISs, reflecting 
that some deficiencies in EISs compromised their ability to influence some decisions. 
Such deficiencies also confirm the extent to which poor quality EIS does not influence 
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decisions in post EIA. Based on the research findings on the evidence of the 
environmental parameters regularly measured and recorded during monitoring some 
mitigation measures implemented were effective while others were not. 
By linking mitigation measures proposed in EISs to those in project EMPs and 
subsequent EIA follow-up evidence, the MET framework can be said to be 
communicating the cause-and-effect relationship between the components in the 
framework boundary, an argument advocated in systems thinking (Bina, 2008). 
According to Bina (2008), the common understanding of mitigation effectiveness in EIA 
is one where the object of assessment avoids damaging the environment and result in 
sustainable development.  The linkages between the components in the MET framework 
form a special kind of causal diagram illustrated in Figure 2.3. The EISs in the study had 
some causal relationships with the project EMPs as evidenced by the mitigation included 
in project EMPs based on the quality of EISs.  According to Perdicoulis and Glasson 
(2009) some EISs are better than others based on their quality and this influences the 
number of mitigation measures included in project EMPs. Bina’s (2008) argument seems 
to infer that the persistent failure of planning and decision-making in delivering 
environmentally sound programmes can be traced to the quality of EIS. There is however 
also the need to show commitment by implementing the mitigation measures given the fact 
that the quality of EIS is satisfactory (Mohammad, 2009).  
Conceptualizing EIA effectiveness as a system directed focus on the causal relationship 
between EIS and planning and how this enhanced the effectiveness of the implemented 
mitigation measures as reflected by EIA follow-up evidence. The emphasis on systems 
thinking could help understand the linkages and interdependence between the different 
components of the framework.  
In practice the studied parameters are not the only components of EIA effectiveness. 
Nevertheless, to operationalize the framework, a boundary and some assumptions were 
put in place as explained in chapter 2. It may be necessary to consider other elements that 
needs to be added to the framework and others that may need to be assigned lower 
priorities.  
  
132 
5.6 Chapter summary  
The analysis in this chapter has provided some insights into the implementation and 
monitoring of mitigation measures proposed in EISs. The research found that the quality 
of EISs was generally satisfactory and the EISs contributed 52 percent of the mitigation 
measures included in project EMPs. There was evidence of the implementation and 
monitoring of mitigation measures proposed in EISs. The effectiveness of the 
implemented mitigation measures was largely procedural, and placed emphasis on 
adhering of the mitigation measures to legally authorised pollution limits. The findings 
revealed that the status of mitigation and its effectiveness in the study area was mixed. 
The following chapter summarises and concludes the study, suggesting some 
recommendations.  
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CHAPTER 6 SUMMARY, CONCLUSIONS AND 
RECOMMENDATIONS 
6.1  Introduction  
This chapter summarises the findings of the study and concludes the research. It also makes 
recommendations to improve the effectiveness of EIAs in mitigating impacts of mining 
activities on the environment. The study further suggests future research that could help in 
elucidating some of the questions that remained. The summary and conclusions are linked 
to the research questions and objectives of the study.  
6.2 Summary of key findings 
This study evaluated the effectiveness of EIAs in mitigating the impacts of mining 
activities on the environment along the mineral-rich Great Dyke of Zimbabwe. Four 
research objectives that guided the research, and hence, the summary of the key findings 
were stated in Chapter 1 as follows:  
1. To assess the quality of mitigation measures proposed in the mining EISs for selected 
projects along the Great Dyke of Zimbabwe.  
2. To assess the extent to which mitigation measures proposed in selected mining EISs 
along the Great Dyke of Zimbabwe were implemented by project proponents. 
3. To evaluate EIA follow-up evidence on the performance of mitigation measures that 
were implemented for selected mining projects along the Great Dyke of Zimbabwe.  
4. To suggest an effective mitigation conceptual framework for protecting the 
environment from mining development projects along the Great Dyke of Zimbabwe. 
The conceptual framework that guided the study, on the basis of the objectives above 
referred to the importance of the quality of EISs and its influence on decision-making, the 
actual implementation of mitigation measures proposed in EISs through project EMPs 
and EIA follow-up evidence verifying the effectiveness of the implemented mitigation 
measures.  
Chapter 2 summarised the most important literature published by researchers in the field 
of EIA effectiveness putting emphasis on mitigation. While the literature on EIA 
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effectiveness in general is abundant, mitigation has not been the subject of many research 
studies as the literature review revealed. The findings from the literature review however 
provided a conceptual framework that directed the study. Thus, based on the review of 
the relevant literature the Mitigation Effectiveness Triangle conceptual framework was 
developed which gave a holistic understanding of the effectiveness of mitigation in EIA 
investigated in the study.  
The selected research design used was the mixed methods, and focused on the use of both 
qualitative and quantitative data. Answers to the posed research questions were pursued 
in three research phases. In the first phase, the quality of EISs in terms of impact 
identification and evaluation, and proposed mitigation measures were examined. Twenty-
two EISs conducted between 2003 and 2010 and focusing on mines along the Great Dyke 
of Zimbabwe provided a broad-scale overview of the quality of the EISs in terms of 
impact identification and evaluation, and proposed mitigation measures. The amended 
Lee and Colley (1992) EIS quality review package and Mitchell’s (1997) mitigation 
hierarchy guidelines were the instruments used to determine the quality of EISs. 
In the second phase of the research, the implementation of mitigation measures at two 
large-scale case study mines with EISs reviewed in phase I was investigated. Project 
EMPs, environmental managers at the mines and purposively selected members of the 
local communities surrounding the selected mines, as well as field observations provided 
data that answered the second research objective regarding the implementation of 
mitigation measures proposed in EISs. 
The third phase of the research focused on the two case study mines evaluated in the 
second phase, by examining the EIA follow-up evidence on the effectiveness of the 
mitigation measures that were implemented. Data to answer the third research objective 
came from the same sources reviewed in the second phase of the research. In addition, 
environmental monitoring reports and records at the selected mines provided additional 
data. The EIA follow-up evidence proved to be fruitful in determining whether the 
mitigation measures that were implemented were effective or not, based on evidence 
available. STATA® version 11 (StataCorp, Texas, USA) was used to analyse the data 
collected in the three phases of the research. 
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Chapter 4 presented the findings of the study answering the first research objective. The 
findings indicated that 15 out of the 22 reviewed EISs were graded as satisfactory (A-C) 
in terms of impact identification and evaluation. In terms of the proposed mitigation 
measures, 17 out of the 22 EISs were graded as satisfactory. The proposed mitigation 
measures matched the identified impacts. Impact reduction was the most preferred type 
of mitigation measure. Commonly identified deficiencies included insufficient terms of 
reference, unclear impact identification methodologies and no baseline measurement. 
Alternatives in review area 3 were either not given or suggested the zero option. 
Comparatively, the EISs focusing on large-scale mines were of better quality than those 
focusing on small-scale mines in terms of the two reviewed areas.  
The findings of the study in Chapter 5 provided answers to the second and third research 
objectives regarding the implementation and monitoring of mitigation measures proposed 
in EISs. The research findings indicated that 63 (98 percent) of the 64 impacts identified 
in EISs were included in project EMPs. The project EMPs however contained additional 
impacts not covered in EISs. Overall, 75 percent of the impacts included in project EMPs 
were covered in EISs. In terms of mitigation, the study established that there were 73 
mitigation measures covered in EISs and 89 in project EMPs for the assessed project 
phase. Of the 73 mitigation measures proposed in EIS, 46 (63 percent) were included in 
project EMPs. Overall, 52 percent of the mitigation measures included in EMPs was 
those covered in EISs. 
Field observations and views of environmental managers and members of the local 
communities confirmed the implementation of some of the mitigation measures proposed 
in EISs. All the eight environmental managers confirmed that mitigation measures 
proposed in EISs were implemented by the project proponent. More than 85 percent of 
the local residents (n=39) had knowledge of some mitigation measures implemented by 
the project proponent.  
The third research objective went thus: To evaluate EIA follow-up evidence on the 
performance of mitigation measures that were implemented for selected mining projects 
along the Great Dyke of Zimbabwe. The research findings indicated that the mitigation 
measures that were implemented were monitored. Eight environmental impacts: water, 
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effluent, energy consumption, air, land, biodiversity, waste management, occupational 
injuries were monitored by the project proponent. The views of environmental managers 
and members of the local communities also confirmed the implementation monitoring of 
mitigation measures.  
The effectiveness of the mitigation that were implemented was based on the proponent 
adhering to authorized pollution limits such as those set by the Standards Association of 
Zimbabwe (SAZ) and the World Health Organization (WHO) maximum allowable limits. 
On that basis, the study concluded that some mitigation measures were found to be 
effective while others were not. The trend of sulphur dioxide and hazardous waste 
generation indicated an increase, suggesting the need to review the current mitigation 
measures. The results on heavy metals concentration at different sampling sites generally 
showed high concentration levels above the WHO allowable limits. The high 
concentrations of heavy metals observed may have detrimental effects on the health of 
communities living in the affected areas. 
The findings of this research showed that it is possible to link the quality of EIS to the 
implementation of mitigation measures proposed in EIS through project EMPs and then 
verify the effectiveness of the mitigation measures that were implemented through EIA 
follow-ups. True to the Mitigation Effectiveness Triangle conceptual framework, the 
project EMPs utilised mitigation measures proposed in EIS based on their quality and this 
was verified by evidence from the field as well as views of environmental managers and 
members of the local communities. EIA follow-up evidence showed that some mitigation 
measures were procedurally effective while others were not. The findings, however, were 
preliminary and case study based, and cannot be generalised to small-scale mines. Thus, 
while the Mitigation Effectiveness Triangle conceptual framework can be used to study 
the effectiveness of mitigation in EIAs in more detail, it can also be used to identify the 
barriers to the effectiveness of mitigation in EIA. The identification of the barriers is the 
first step towards enhancing the effectiveness of mitigation in EIA. 
 
  
137 
6.3 Conclusions 
The conclusions for this study are derived from the examination of the conceptual 
framework and from the empirical findings.  
This thesis has shown the utility of the Mitigation Effectiveness Triangle conceptual 
framework in enhancing the effectiveness of mitigation measures in EIAs in protecting 
the environment from project development activities. The study examined the quality of 
EISs in order to assess its influence on decision-making, based on the implementation of 
mitigation measures through project EMPs. The effectiveness of the mitigation measures 
that were implemented was evidenced through EIA follow-ups on the quality of the 
environmental parameters monitored. This approach is embedded in systems thinking, 
which was adopted as part of the conceptual framework, and which advocates for the 
tieredness, interdependence and interrelationships among the three components of the 
EIS, project EMPs and EIA follow-up. In the context of this thesis, the quality of EISs in 
influencing decision-making is reflected by the implementation of mitigation measures 
proposed in EISs, through project EMPs. The effectiveness of the mitigation measures 
that were implemented is reflected in the EIA follow-up evidence. In this regard, the 
conclusion of this study was therefore that, the EIS is one of the fundamental indicators 
of the effectiveness of EIA, but, only subject to the implementation and monitoring of its 
contents as a system. The effectiveness of mitigation in EIA can only be holistically 
evaluated by integrating the quality of EIS, project EMPs and EIA follow-up.  
This study makes new contributions to the EIA effectiveness debate, at least in 
Zimbabwe’s context, by providing some insights on how mitigation effectiveness can be 
conceptualised and assessed in reality. Through the systems thinking approach, a new 
avenue of conceptualising mitigation effectiveness in EIA was opened. The preliminary 
research findings regarding small-scale mines, as reported in Chapter 3, confirmed that 
one of the stumbling blocks to mitigation effectiveness in reality was the non-
implementation and non-monitoring of mitigation measures proposed in EISs regardless 
of their quality. The preliminary investigations revealed that the visited project 
proponents focusing on small-scale mining did not implement nor monitor mitigation 
measures proposed in EISs regardless of its quality. These findings suggest that, by 
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approving the EISs for such mines, EMA certified that the quality of such EISs were of 
satisfactory grades. However, there was no evidences of the implementation and 
monitoring of the EISs contents, hence of the effectiveness of the mitigation measures 
proposed in the EISs. This suggests that no single component of the Mitigation 
Effectiveness Triangle conceptual framework or other external factor can adequately 
account for the effectiveness of EIA alone.  
To investigate the influence of EISs on decision-making, this study evaluated the quality 
of EISs. The findings in Chapter 4 indicated that the quality of the reviewed EISs, in 
general, can be classified as satisfactory, while a significant proportion can still be graded 
as unsatisfactory. The conclusion drawn from this research is that the reviewed EISs 
could influence some decisions, though with some limitations. The study findings 
showed that 15 out of 22 EISs were graded as satisfactory in terms of impact 
identification. In terms of proposed mitigation measures, 17 of the 22 EISs were graded 
as satisfactory. The inclusion of the 63 percent of mitigation measures proposed in the 
EISs in project EMPs suggests that the EISs influenced some decision-making during 
planning. 
This study also agrees with the previously reviewed literature that the EISs are fraught 
with some deficiencies. The deficiencies identified in the two reviewed areas (2 and 3) of 
the EISs included poor terms of reference, unclear methodologies, qualitative impacts 
and little or none coverage of alternatives. The study concluded that the quality of EISs, 
while generally satisfactory, could still be improved from the current quality status. The 
limitations indicated in the relevant literature regarding the quality of EISs are also 
applicable to this study. The use of guidelines in preparing the different EIS review areas 
could improve some of the gaps identified in the reviewed EISs. 
The case study findings also confirmed the existence of distinct components of the 
mitigation effectiveness in EIA: (a) the quality of EISs, (b) the project EMPs containing 
the mitigation measures that were implemented by the project proponent, and (c) the EIA 
follow-up evidence on the effectiveness of mitigation measures that were implemented as 
reflected by the quality of the environmental parameters measured during monitoring. 
The study found that EIA follow-up evidence existed in the form of water, air, land 
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reclamation, re-vegetation and hazardous waste monitoring among others. The study 
therefore concludes that the effectiveness of mitigation measures is based practically 
existing impacts that can be verified in the field. The increasing trends in the aspects of 
abstracted water, sulphur dioxide emission levels, hazardous waste generation and noise 
levels compelled this study to conclude that, while the levels where still within authorised 
limits, the current mitigation measures could further be improved.  
The findings that emerged from this study (Chapters 4 and 5) have also provided insight 
into the current status of (i) the quality of EISs, (ii) the implementation of mitigation 
measures proposed in EISs and (iii) the monitoring of mitigation measures that were 
implemented in Zimbabwe. The conclusion of this study regarding the findings is that the 
quality of EISs in terms of impact identification and evaluation, and proposed mitigation 
measures is satisfactory though with several limitations. With this in mind, 52 percent of 
the mitigation measures proposed in EISs are implemented through project EMPs by 
project proponents, suggesting that the influence of EIS on decision making is limited. 
The implemented mitigation measures are monitored and their effectiveness is based on 
compliance with procedurally set conditions. On that basis, some mitigation measures 
that were implemented are procedurally effective while others are not. 
The complaints by members of the local communities around Selous Metallurgical 
Complex of pneumoconiosis-related diseases suggest that mitigation measures to address 
sulphur dioxide and dust emissions are not satisfactory. On the basis of the monitoring 
results, the heavy metals concentration levels in water samples were above the WHO 
allowable limits, suggesting that any mitigation measures in place were not effective. 
The conclusions derived from this study provide a platform for recommendations that 
could be used to enhance the effectiveness of mitigation in EIA. The section that follows 
describes recommendations based on the findings and conclusions derived from this 
study. 
6.4 Recommendations  
In analysing the findings of this study, several recommendations were identified that can 
be used to enhance the effectiveness of EIAs in mitigating impacts of mining activities on 
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the environment. The results of the study revealed that the three components of the 
Mitigation Effectiveness Triangle conceptual framework are indeed tiered, 
interdependent and have a significant relationship that influences the overall effectiveness 
of mitigation in EIA. This finding can be useful to the EIA practitioners and planners in 
formulating strategies that can enhance the competencies of each of these components in 
influencing the overall effectiveness of mitigation in EIA. In the same vein, barriers 
inhibiting the effectiveness of mitigation in EIA can also be identified. Therefore, 
research into possible strategies that could be used to improve each component in order to 
enhance the overall effectiveness of mitigation in EIA is recommended. Such research 
could include research to consider strategies that could improve the implementation of 
mitigation measures proposed in EISs.  
This research can be regarded as part of the effort to debate and find out whether systems 
thinking can be used to promote the integration of the EIS, project EMPs and EIA follow-
up as one system in enhancing the effectiveness of mitigation in EIA in practice. The lack 
of implementation and monitoring of mitigation measures proposed in EISs by small-
scale miners emerged in this study as one of the key barriers to the effectiveness of 
mitigation in EIA. Future researchers could further explore the conceptualization of 
mitigation effectiveness in EIA since the present study only dealt with limited samples. 
Due to the difficulties encountered in collecting data used in this study, it was not 
possible to get all the necessary information and focus also on small scale mines. A 
longitudinal study could be made in the same area or using different types of projects 
with a view to examining the same issues as those evaluated in this study. 
Lack of baseline information on ecological and socioeconomic impacts in reviewed EISs 
was the main constraint to impact prediction. The lack of baseline data implied that 
crucial knowledge regarding prediction of impacts was difficult to fill. Thus quantitative 
gathering of baseline data during EIA is critical for the effectiveness of mitigation to such 
impacts. Baseline monitoring similarly requires sufficiently quantified information. This 
study found that inadequate baseline data undermined the quality of EIS by not 
thoroughly describing the major environmental components impacted by mining and 
establishing a repository of baseline environmental data. The Environmental 
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Management Agency should set a mechanism in the EIA process which binds EIA 
consultants to collect baseline data. 
It was evident from the analysis of the quality of EIS in this study that the absence of 
technical guidelines regarding impact identification and alternatives was felt. This study 
suggests the development of technical guidelines that can be used by both EIA 
consultants in order to ensure that some environmental aspects are quantitatively assessed 
during baseline studies. EMA as the EIA licensing authority and authorised approver of 
EISs could use the same technical guidelines to assess the adequacy and quality of EISs 
during EIA approval and licensing. In suggesting this recommendation, this study draws 
on the Republic of Botswana Ministry of Mines (2003) guidelines for preparing a mine 
EIS. Among the issues covered in the guidelines are potential environmental aspects and 
the expected quantified impacts. This is done to maintain uniformity within the EISs. In 
Zimbabwe, some guidelines exist, but these could be improved and repackaged based 
following this format. 
The study also noted that in Zimbabwe at present, EIA consultants are hired and paid for 
their work by the project proponent. The argument in the relevant literature regarding this 
view is that the main objective of the project proponent in appointing the EIA consultant 
is to have the EIA approved and issued with an operating license regardless of the 
sensitivity of the environment to impact of the development. In this regard, the neutrality 
of both the project proponent as the paymaster and the EIA consultant doing such 
services is questioned although consultants are expected to be independent. This study 
argues that this has the potential to compromise the quality of EISs, and is the reason why 
regulatory bodies such as EMA are authorised to approve EISs.  
The findings from this study lead to the conclusion that members of the local communities 
were not involved in monitoring of impacts. If a new approach could be introduced, it is 
important to address the community strongly held perceptions that members of the local 
communities may get to the point of recognizing and identifying with the project. The 
proponent should make an effort to help immediate communities to understand the negative 
impacts of mining on the environment and mitigation measures being implemented to address 
them. 
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6.5  Future research  
 The findings of this study are based on empirical investigations along the Great Dyke of 
Zimbabwe and are thus geographically limited. Future research should examine the same 
issue in other areas in order to detect coincidences and identify differences. The findings 
and comments made by the respondents in this study may be relevant in other areas. 
The preliminary findings of this study also revealed that small-scale miners were not 
implementing the mitigation measures proposed in EISs. The non-implementation of 
mitigation measures by project proponents is highlighted in some previous studies by 
some scientists, practitioners and policy-makers as a key challenge to EIA effectiveness. 
Future research would broaden this perspective by including investigations on small-scale 
mines. 
Each component of the Mitigation Effectiveness Triangle covered in this study plays a 
significant role in the attainment of the goals of mitigation in EIA. However, only a few 
authors working on mitigation in EIA were identified in the literature. Thus research on 
mitigation as a component of EIA is still generally limited. Therefore, future researchers 
could draw on this study in order to analyse real world discourse data on mitigation 
measures proposed in EISs.  
Detailed analysis of the EIS-EMP-EIA follow-up interactions can provide the basis for 
training environmental managers and related practitioners in which the opportunities and 
pitfalls of the relationships can be discussed in depth. It is recommended that future 
research could also make use of the findings generated by the present study in designing 
EIA training programmes intended to break the barriers between EIS, EMP and EIA 
follow-up in EIA effectiveness research. In doing this, the gap that generally exists 
between the three components is narrowed.  
Each of the important components to the mitigation effectiveness framework investigated 
in this study plays a significant role in influencing the effectiveness of EIA in practice. 
EIA practitioners, including EIA consultants, environmental managers and EIA 
administrators could be trained to identify and appreciate the role of each component in 
enhancing EIA effectiveness. In doing this, the gap that generally exists between the EIS, 
EMPs and EIA follow-up has the potential to be bridged. 
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APPENDICES 
Appendix I Mitchell’s (1997) mitigation hierarchy guidelines form 
 
Project title ------------------------------------------------------------------------------  
 
Developer  ------------------------------------------------------------------------------ 
 
Location  ------------------------------------------------------------------------------  
 
Date   -----------------------------------------------------------------------------  
Mitigation measure proposed in EIS Type of mitigation measure proposed according to 
Mitchells(1997) guidelines 
 Avoid  Reduce  Repair  Compensate Enhance  
1.  
 
     
2.  
 
     
3.  
 
     
4.  
 
     
5.  
 
     
6.  
 
     
7.  
 
     
8.  
 
     
9.  
 
     
10.  
 
     
11.  
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Appendix II Amended Lee and Colley EIS Quality Review Package  
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Appendix III Self administered questionnaire for Environmental 
Managers  
Please answer the following questions by placing a tick () next to the answer that best 
suits your opinion where necessary. 
Section A: Respondent details  
SECTION A: Respondent information  
Gender  
Male 1 
Female  2 
 
Age group in years  
<21 1 
21-30 2 
31-40 3 
41-50 4 
>50 5 
Level of Education 
No schooling  1 
Primary education  2 
Secondary education  3 
Tertiary education  4 
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Post graduate  5 
Others (specify) 6 
What is your position ......................................................................................................... 
What are your responsibilities? 
 1 
 2 
 3 
 4 
 5 
How long have you been working at this mine? 
<1year 1 
1-3 years 2 
4-6 3 
7-10 4 
>10 5 
Were you here when this mining company started its operations? 
Yes  1 
No 2 
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SECTION B: IMPLEMENTATION AND MONITORING OF MITIGATION 
MEASURES PROPOSED IN THE EIA REPORT  
Which of the following are significant environmental issues regarding your mining 
operations? 
Water pollution (state the pollutants) 
 
 
1 
Air pollution (state the pollutants) 
 
 
2 
Acid mine drainage  
 
3 
Hazardous waste  
 
4 
Noise  
 
5 
Others (specify) 
 
6 
What is your role regarding the implementation of mitigation measures proposed in the 
EIA Report? 
Project development 1 
Preparing Environmental Impact Statements (EISs) for the developer 2 
  
165 
Reviewing submitted EISs and providing expert opinions/comments 3 
Dealing with EIA as regulatory authority (e.g. managing EIA procedures) 4 
Responsible for legal concerns within EIA 5 
Concerned with EIA from a scientific side (e.g. researcher, scientist, academic 
teacher) 
6 
Other – please give details 
 
 
 
7 
Does the mine have environmental management plans to address the possible impacts of 
the activities on the environment?  
Yes  1 
No 2 
If yes, what is the importance of the following (Please tick one box for each row.) 
 Not 
Important 
 
Not 
sure 
Moderately 
Important 
Very 
Important 
 
It helps to prevent or control pollution 
 
    
It improves efforts to achieve regulatory 
compliance 
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It may reduce the applicability of some 
regulations 
 
    
It helps in identifying future environmental 
liabilities 
 
    
It improves relations with regulatory 
authorities 
 
    
It improves mine’s profile/image 
 
    
It creates cost savings in terms of use of 
inputs 
 
    
Other reasons (please specify) 
 
    
Which practices are established in the mine to implement environmental Management 
Plans? (Please tick each appropriate below) 
 Tick where 
appropriate 
Written environmental policy 
 
 
Environmental training programs in place for employees  
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External environmental audits 
 
 
Internal environmental audits 
 
 
Benchmarks for environmental performance 
 
 
Public environmental report 
 
 
Regular community involvement/consultations 
Employees reports  
 
Stakeholders consultations  
Other practice (please specify)  
Taking into consideration the negative environmental impacts associated with mining, 
which of the following environmental parameters does your mine regularly monitor? 
(Please tick one box for each row.) 
Use of natural resources (energy, water, etc.) 
 
1 
Solid waste generation 
 
2 
Wastewater effluent 
 
3 
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Global pollutants (e.g. greenhouse gases) 
 
4 
Aesthetic effects (noise, smell, landscape) 
 
5 
Soil contamination 
 
6 
Risk of severe accidents 
 
7 
Health and safety management system 8 
Others (specify) 9 
Are you aware of the EIA carried out for this mine? 
Yes  1 
No 2 
How often do you refer to the EIA Report when designing your environmental 
management plans? 
Very often  1 
Often  2 
On few occasions  3 
Never  4 
 
Do you think mitigation measures recommended in EIA Report are relevant? 
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Yes  1 
No 2 
If your answer above is YES, do you think mitigation measures proposed in EIA Report 
are effective in mitigating environmental impacts caused by mining activities 
Strongly agree            1 
Agree 2 
Disagree 3 
Uncertain /N/A         4 
Strongly disagree  
Are mitigation measures recommended in EIA Report implemented? 
Strongly agree            1 
Agree 2 
Disagree 3 
Uncertain /N/A         4 
Strongly disagree  
Mitigation measures proposed in EIA Report are effective in reducing environmental 
impacts caused by mining activities 
Strongly agree            1 
Agree 2 
Disagree 3 
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Uncertain /N/A         4 
Strongly disagree  
How often do you receive complaints from the surrounding community about odors, 
noise, smoke, dust, effluents, water pollution, or aesthetic appearance in the last three 
years? 
Very often  1 
Often  2 
On few occasions  3 
Never  4 
List the specific environmental parameters your measure and record during 
environmental monitoring? 
  
  
  
  
  
List the standards you use as a basis for assessing the quality of the environment after 
monitoring? 
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How important do you consider the influence of the following groups or organisations on 
the Environmental practices of your facility? (Please tick one box for each row.) 
 Not 
Important 
 
Not 
sure 
Moderately 
Important 
Very 
Important 
 
Public authorities (government, state, 
municipal) 
 
    
Labour unions 
 
    
Local communities      
Environmental groups or organisations 
 
    
Other groups or organisations 
 
    
Banks and other lenders 
 
    
EMA     
Others (specify)     
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Please feel free to highlight any outstanding issues regarding implementation of EIA in 
the project EMPs 
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
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Appendix IV Interviewer administered questionnaire for local 
communities  
 
This questionnaire seeks your views on the implementation of mitigation measures 
identified during the EIA process by the mine project proponent in your community. This 
study is purely for academic and any responses obtained will be treated with 
confidentiality. Thank you. 
 
 
Respondent number  ------------------------------------------------------------------------ 
 
Village   ------------------------------------------------------------------------ 
 
Position in community  ------------------------------------------------------------------------ 
 
Date     ------------------------------------------------------------------------ 
Interviewer to mark (x) the option that best suits respondent opinion and where necessary 
to fill in the space provided. 
Respondent information  
1. Gender  
Male 1 
Female  2 
 
2. Age group in years  
<21 1 
21-30 2 
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31-40 3 
41-50 4 
51-60 5 
>60 6 
 
3. Marital Status: 
Single  1 
Married  2 
Divorced 3 
Separated 4 
Widowed 5 
Others (specify) 6 
 
4. Level of Education 
No schooling  1 
Primary education  2 
Secondary education  3 
Tertiary education  4 
Post graduate  5 
Others (specify) 6 
 
5. How long have you lived in this area? 
<1year 1 
1-5 years 2 
6-10 years 3 
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11-15 years 4 
16-20 years 5 
>20 years 6 
 
6. Were you here when this mining company started its operations? 
Yes  1 
No 2 
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PERCEPTION AND KNOWLEDGE OF THE ENVIRONMENT 
 
7. How would you describe the quality of air in your area since mining operations 
started? 
 
Poor  1 
Average  2 
Good  3 
Very good 4 
 
8. What air quality problems would you attribute to mining activities? 
Noise  1 
Dust  2 
Odour  3 
Others (please specify) 4 
None  5 
 
9. What are your sources of drinking water?  
Borehole/underground well  1 
Well  2 
Tap  3 
Dam/river 4 
 
10. What is the quality of your water? 
 
Poor  1 
Average  2 
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Good  3 
Very good 4 
 
11. Would you say that mining activities have in some ways affected the quality of 
the environment in your community?  
Yes  1 
No 2 
 
12. In your view how has mining impacted negatively on the quality of the 
environment? 
Blasting and dust generation 1 
Water polluted by chemicals 2 
Land/soil pollution by chemicals 3 
Rain water polluted and made dark 4 
Diseases 5 
False promises (assistance and compensation) 6 
Noise causes health problems and cracks in buildings 7 
No job opportunities 8 
Harassment 9 
 
13. List the common sicknesses in your community you would attribute to mining activities 
HIV/AIDS 1 
waterborne diseases 2 
Poor sanitation  3 
Typhoid  4 
Lung related diseases  5 
Others (specify) 6 
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IMPLEMENTATION OF EIA MITIGATION MEASURES AND MONITORING 
OF THEIR EFFECTIVENESS  
 
14. Are you aware of any measures that have been implemented to mitigate the 
damage caused by mining on the environment in your area? 
 
Yes  1 
No 2 
 
15. Are you aware that the mine is rehabilitating any disturbed Lands/environments? 
Yes  1 
No 2 
 
16. If yes, to what extend are the following mitigation measures implemented by the 
mine to address the negative impacts of its operations on the environment? 
Land reclamation  1 
Re-vegetating affected lands to compensate for lost vegetation 2 
Sinking boreholes around the tailings to monitor quality of underground 
water 
3 
Fencing mine dumps  4 
Preventing water from tailings dams from entering water bodies  5 
Controlling the dust and gasses released into air  6 
Regular inspections of the environment 7 
Routing any acid drainage to the tailings pond 8 
Notifying/Warning community of any chemical leakages 9 
Maintaining vegetation in and around the mine 10 
Raising awareness of the community about the need to protect the 
environment 
11 
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Providing health education to the local community and labourers of 
HIV/AIDS and other health related issues 
12 
Giving preferences to locals when employing people  13 
Upgrading or building local health facilities 14 
Regularly consulting downstream water users to check whether there are 
any effects 
15 
Compensating fairly those members of the community affected in one 
way or another 
16 
Minimising noise generation by mining activities 17 
Anti-poaching campaigns 18 
Engaging in community projects  19 
Others (specify) 20 
17. Have you been to any of the reclaimed sites? 
Yes  1 
No 2 
 
18. If yes, how do you rate the implementation of EIA mitigation measures by the 
mine? 
Poor  1 
Average  2 
Good  3 
Very good 4 
19. Is the community involved in the reclamation exercise? 
Yes  1 
No 2 
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20. If yes, how is the community involved? 
 
casual labourers 1 
Permanent workers 2 
Seed collection for sale 3 
Other (specify) 4 
 
21. In general, how would you classify the reclamation practices at the mining site? 
 
 
Satisfactory 1 
Very Satisfactory 2 
Not Satisfactory 3 
Destructive 4 
Don’t know  5 
 
 
22. Are you aware of any environmental monitoring activities carried out by the mine? 
 
Yes  1 
No 2 
 
23. If yes, what environmental parameters are monitored by the mine? 
 
Air quality  1 
Water quality  2 
Vegetation destruction  3 
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Soil quality/land degradation  4 
wildlife poaching  5 
Aquatic environment 6 
HIV/AIDS and other health matters 7 
Others (specify) 8 
 
24. Are the results of the quality of the environment communicated to you? 
 
Yes  1 
No 2 
 
25. Do you, as a member of the community, play any role in environmental monitoring in 
general? 
 
Yes  1 
No 2 
 
26. If yes, what kind of role do you play? 
 
Report any water related pollution to mine authorities 1 
Complain to local leaders  2 
Seek compensation if affected  3 
Do nothing  4 
Any other (specify) 5 
 
27. Do you have any access to environmental reports produced by the mine? 
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Yes  1 
No 2 
 
28. If yes which are some of these reports? Mark all the applicable reports 
 
Corporate social responsibility report 1 
Sustainability report  2 
Environmental Management Plan reports  3 
Annual reports  4 
Others (specify) 5 
 
29. How do you rate the quality of environmental monitoring? 
Poor  1 
Average  2 
Good  3 
Very good 4 
 
30. How many meetings have the mining representatives held with the community in 
the last six months? 
 
  
1 1 
2 2 
3 3 
>3 4 
 
31. How many meetings held in the last six months did you attend? 
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1 1 
2 2 
3 3 
>3 4 
 
32. How would you describe the communication between the mine and your 
community over environmental issues? 
Poor  1 
Average  2 
Good  3 
Very good 4 
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Appendix V Ethical Clearance letter from UNISA  
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Appendix VI EMA Ethics clearance letter 
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Appendix VII Ministry of mines ethics clearance letter 
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Appendix VIII Zimbabwe Platinum mines Consent letter 
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Appendix IX Consent form 
CONSENT FORM 
TITLE OF RESEARCH PROJECT: The effectiveness of EIAs in mitigating impacts of 
mining projects along the Great Dyke of Zimbabwe 
Dear Mr/Mrs/Miss/Ms _______________________________ Date…………... 
NATURE AND PURPOSE OF THE STUDY 
Because of the deteriorating condition of the environment due to mining in general, there is a 
need to protect and preserve this environment. The purpose of this study is to:  
(i) Assess the quality of Environmental Impact Statements (EISs) from selected mining 
projects along the Great Dyke of Zimbabwe in terms of impact identification and 
proposed mitigation measures. 
(ii) Determine the extent to which mitigation measures suggested in Environmental Impact 
Statements (EISs) from selected mining projects along the Great Dyke of Zimbabwe are 
included in Environmental Management Plans (EMPs). 
(iii) Evaluate the effectiveness of mitigation measures that were implemented in addressing 
the adverse environmental impacts of mining development activities from selected 
projects along the Great Dyke of Zimbabwe. 
(iv) Suggest an effective mitigation conceptual framework for protecting the environment 
from mining development projects along the Great Dyke of Zimbabwe  
The study makes use of both scientifically measured and questionnaire surveyed data regarding 
EIA Reports and the implementation of the information contained in them. 
RESEARCH PROCESS  
The questionnaire survey data gathering processes requires:  
1. Respondents to answer questions regarding the implementation and monitoring of issues 
covered in the EIA Report by the project proponent. 
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2. Respondents to answer questions on the effectiveness of those implemented mitigation 
measures. 
3. That there is no right or wrong answer, all opinions are valued. 
4. Respondents do not need to prepare anything in advance. 
5. Respondents feel free to answer those questions that they can. 
CONFIDENTIALITY 
Respondents’ opinions are viewed as strictly confidential, and only the researcher will have 
access to the information. No data published in this research will contain any information through 
which respondents to the questionnaire survey will be identified. Your anonymity is therefore 
ensured. 
WITHDRAWAL CLAUSE 
I understand that I may withdraw from the questionnaire interview at any time. I therefore 
participate voluntarily until such time as I request otherwise. 
 
POTENTIAL BENEFITS OF THE STUDY  
This study offers the possibility of addressing environmental issues associated with mining 
operations by answering questions on whether EIA is serving its set purpose or not. The findings 
and recommendations will result in improved EIA Reports and environmental management in 
and around the mining areas. 
 
INFORMATION  
For any questions concerning the study, you may contact the supervisor, Professor Godwell 
Nhamo Chair, Institute for Corporate Citizenship, University of South Africa, P O Box 392, 
UNISA, 0003, Tel. +27 12 433-4725 
 
CONSENT 
I ……………………………………………………………….… (full name) have read the above 
information relating to the research and have also heard the verbal version, and declare that I 
understand it. I have been afforded the opportunity to discuss relevant aspects of the project with 
the researcher, and hereby declare that I agree voluntarily to participate in the research.  
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I indemnify the university and/or student of the university against any liability that I may incur 
during the course of the project. 
I have received a copy of this consent form. 
Signature of participant: ........................................................................... 
Signed at ………………………………… on ………………………………… 
 
WITNESSES 
 
1  ................................................................................................................ 
 
2 .................................................................................................................. 
